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The American Welding Society 
Goes to Philadelphia : 


Sixty-six papers have been sched- 

uled for the 22nd Annual Meeting 

of the Society. The meetings will 

be held at the Bellevue-Stratiord 
Hotel 


OR the first time in 13 years, the afternoon. No technical sessions have 


welding engineers and production 

men will convene in Philadelphia 
for an annual meeting of the American 
Welding Society. The 22nd Annual 
Meeting of the American Welding So- 
ciety will be held at the Bellevue-Strat- 
ford Hotel in Philadelphia the week of October 19th. The 
tentative program with its 66 papers covering all phases 
of welding, will be the largest ever planned for a meeting 
of the American Welding Society. This meeting is being 
held simultaneously with the meetings of the American 
Society for Metals, the Wire Association, Iron and Steel 
Division, and Institute of Metals Division, American 
Institute of Mining and Metallurgical Engineers. 


The activities of the week will begin with the Pres- 
ident’s Reception which will be held in the North Garden 


at the Bellevue-Stratford Hotel Sunday evening, October 
19th, 


The Annual Meeting will be called to order Monday 
morning, October 20th, by Col. G. F. Jenks, President 
of the American Welding Society. Following the presen- 
tation of medals and prizes, the first technical session 
will begin. This session will be on the Weldability of 
Plain Carbon and Low-Alloy Steels with Mr. O. B. J. 
Fraser and Mr. C. H. Jennings as Co-Chairmen. At this 
session there will be presented three technical papers. 


Beginning Monday afternoon there will be simultane- 
ous technical sessions every day of the meeting, both 
morning and afternoon, with the exception of Thursday 
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been scheduled for Thursday afternoon 
so that the welding men attending the 
annual meeting might have time to 
visit the exhibits of the National Metal 
Congress and Exposition which is be- 
ing held at Philadelphia Public Au- 
ditorium, The various technical sessions which are being 
held will cover research, shipbuilding, training, railroad, 
testing methods, automotive and aircraft welding, struc- 
tural welding, resistance welding, metallurgy, machinery, 
pressure vessels and pipe welding and National Defense 
welding. 


The annual banquet will be held at 7 P.M. Thursday 
evening in the ballroom of the Bellevue-Stratford. Con- 
tinuing the policy adopted at last years’ convention, there 
will be no principal speaker but the dinner banquet guests 
will be entertained by a show troupe following the dinner, 
after which there will be dancing. 


The business meeting of the Society at which the 
President will give his annual report and the election and 
installation of the 1941-42 officers will take place at 11:30 
Friday morning. Immediately following the business 
meeting there will be held a luncheon for the Board of 
Directors of the Society, thus closing a highly informa- 
tive week of welding progress in the City of Brotherly 
Love. 


On the following pages will be found a complete tech- 
nical program of the 22nd Annual American Welding 
Society Meeting in Philadelphia. 











Program for the 22nd Annual A.W.S. Meeting 


Philadelphia, Oct. 19-24, 1941 


SUNDAY, OCTOBER 19th, 5 to 7 P.M. 
PRESIDENT’S RECEPTION 


MONDAY, OCTOBER 20th 
9:30 A.M.—Morning—Opening Session 


Co-Chairmen: G. F. Jenxs, President, American Welding 

Society. E. V. Davin, Chairman, Convention Committee. 
PRESENTATION OF MEDALS AND PRIZES 
10:15 A.M.—Technical Session 
WELDABILITY OF PLAIN CARBON AND 
LOW-ALLOY STEELS 

Co-Chairmen: O. B. J. Fraser, Chairman, Meetings and 
Papers Committee. C. H. JeEnnrncs, Westinghouse Electric 
& Manufacturing Company. 

“The Specification of Weldability of Steels,” by A. B. Krnze, 
Union Carbide and Carbon Res. Labs. 

“Weldability Tests of Nickel Steels,” by C. E. Jackson and 
G. G. LutHer, Naval Research Lab. 

— of Steels,” by W. H. Bruckner, University of 
Illinois. 


OPENING METALS EXPOSITION 


12:00 Noon 
2:00 P.M.—Monday Afternoon—Simultaneous 
Technical Sessions 
RESEARCH—NON-FERROUS 

Co-Chairmen: J. R. Dawson, Union Carbide & Carbon Res. 
Labs. R. B. Swope, Southern Oxygen Company. 

“Study of the Effect of Core Wire Temper on the Quality 
of Welds in Monel, Nickel and Inconel,” by F. G. Fiocxe, 
and K. M. Spicer, The International Nickel Co., Inc. 

“The Flow of Metal in Brazing Aluminum,” by Dr. M. A. 
Mriter, Aluminum Research Labs. 

“Welding of Copper,” by A. P. Younc, Michigan College of 
Mining & Technology. 

“Spot Welding of Nickel and Its Alloys,” by W. F. Hess and 
ALBERT Mutter, Rensselaer Polytechnic Institute. 


SHIPBUILDING 
Co-Chairmen: Davin Arnott, American Bureau of Shipping. 
T. M. Jackson, Sun Shipbuilding & Dry Dock Co. 
“Riveted vs. Welded Galvanized and Corrosion Resisting 
Steel Smoke Pipes,” by H. O. Kurnxe, U. S. Navy Yard. 
“Machine Flame Cutting in Ship Construction,” by E. R. 
McCiunc and H. L. Wacener, New York Shipbuilding 


Corp. 

“Survey of Welding and Cutting in Ship Construction,” by 
F. G. Outcatt and J. M. Kerr, The Linde Air Products 
Company. 

“Welding Applications in Naval Machinery,” by H. W. 
Hiemxke and J. D. Bert, Navy Department, Bureau of 


Ships. 
TRAINING 

Co-Chairmen: A. G. Bissett, Bureau of Ships, Navy Dept. 
A. F. Davis, The Lincoln Electric Company. 

Roundtable discussion on “Training of Welding Operators,” 
led by A. G. BrsseExt. 

“A. W. S. Minimum Requirements for the Training of Weld- 
ing Operators,” by A. B. Wrictey, Chairman of Committee. 

“Training Welders for National Defense,” by James A. 
Watn, Agent, Trade and Industrial Education, Defense 
Training Program, U. S. Office of Education. 

“Training of Oxyacetylene Welding and Cutting Operators,” 
by D. E. Roserts, The International Acetylene Association. 

7:30 P.M.—Evening 


“Industrial Research Conference,” G. F. Jenxs, Chairman, 
presiding. 


TUESDAY, OCTOBER 2ist 
9:30 A.M.—Morning—Simultaneous Technical 
Sessions 
FUNDAMENTAL RESEARCH—ARC STUDIES 
AND HEAT FLOW 


Co-Chairmen: F. C, Fyxe, Standard Oil Development Co. 
H. R. Saurspury, Air Reduction Sales Co. 
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“Magnetic Arc Blow,” by C. H. Jennincs and A. B. Wuire, 
Westinghouse Electric & Mfg. Co. 

“Metal Transfer in the Metallic Arc,” by L. J. Larson, 
Consulting Engineer. i 

“Heat Flow in Arc Welding,” by F. M. Manta, M. C. Row- 
LAND and G. E. Doan, Lehigh University. 


RAILROAD 

Co-Chairmen: A. G. Ornter, Associate Editor, Railway Age. 
J. W. Suerrer, American Car & Foundry Company. 

“Welding as Applied to Locomotive,” by JAMES PARTINGTON 
American Locomotive Company. 

“Design of the World’s Largest Welded Flat Car,” by H. M. 
Priest, Railroad Research Bureau. 

“Welding Locomotives,” by A. J. Raymo, Baldwin Loco- 
motive Co. 

“Pressure Butt Welding of Railroad Rails,” by Lem Apams, 
Oxweld Railroad Service Co. 


2:00 P.M.—Tuesday Afternoon—Simultaneous 

Technical Sessions 

FUNDAMENTAL RESEARCH—TESTING METHODS 

Co-Chairmen: H. C. BoarpMan, Chicago Bridge and Iron Co 
E. J. Brapy, Alloy Rods Corporation. 

“Weld Inspection by Means of Infra Red Light,” by Prof 
W. T. Tirrin, University of Oklahoma. 

“Evaluating Welded Joints,” by Pror. W. F. Hess, Rensselaer 
Polytechnic Institute. 

“Methods of Testing Spot Welds,” by R. E. Bowman, War 
Department, Air Corps. 

“Thermal Gradients in Spot-Welding Electrodes,” by Dr 
F. R. Henset, E. I. Larsen and E. F. Hott, P. R. MAttory 
& Co. 

AIRCRAFT AND AUTOMOTIVE 

Co-Chairmen: C. L. Exsercran, Budd Wheel Company 

Peter ALTMAN, Vultee Aircraft, Inc. 


2 2n 
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Col. G. F. Jenks, President and President-elect of the 
American Welding Society 
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“Automotive Welding,” by S. M. Spice, Buick Motor Divi- 
sion, VAUGHN Frciey, A-C Spark Plug Co., and L. M. 
SxrpmoreE, General Motors Institute of Technology. 

“Production and Quality Control in Aluminum Alloy Spot 
Welding,” by P. H. Merriman, The Glenn L. Martin Com- 
any. 

“Welding in the Aircraft Industry,” by Frank Situ, Stout 
Skycraft, Inc. 

“Condenser Discharge Welding of Aluminum Alloys,” by 
Jonn W. Dawson, Raytheon Mfg. Co., and B. L. Wise, 
Federal Machine & Welder Co. 


STRUCTURAL 

Co-Chairmen: H. W. Lawson, Bethlehem Steel Company. 
W. F. Carson, Consulting Engineer. 

“Structural Welding,” by VAN RENSSELAER P. SAXE, Con- 
sulting Engineer. 

“Design of a Welded Bridge,” by G. T. Horton, Chicago 
Bridge & Iron Co. 

“Adapting Design and Construction Methods to Welding,” 
by LaMorte Grover, Air Reduction Sales Company. 

“Cleveland Liquefied Gas Storage Tanks,” by J. O. Jackson, 
Pittsburgh-Des Moines Steel Co. 

“Bridge Welding,” by T. H. Garpner, Florida East Coast 
Railway. 

7:30 P.M.—Evening 
FUNDAMENTAL RESEARCH CONFERENCE 
H. C. BOARDMAN, Chairman, presiding 


WEDNESDAY, OCTOBER 22nd 
9:30 A.M.—Morning—Simultaneous Technical 
Sessions 
RESEARCH—STRUCTURAL 

Co-Chairmen: K. L. Hansen, Harnischfeger Corporation. 
G. V. SLtotrman, Air Reduction Sales Company. 

“Tests of Miscellaneous Types of Welded Building Connec- 
tions,” by Bruce Jounston and G. R. Derrts, Lehigh Uni- 
versity. 

“An Investigation of Welded Connections for Axially Loaded 
Angle Members,” by G. J. Grsson and B. T. Waxe, Amer- 
ican Bridge Company. 


AUTOMOTIVE AND AIRCRAFT 

Co-Chairmen: Cart DEGANAHL, Fleetwings, Inc. J. D. Trs- 
BEN, P. R. Mallory & Co. 

“Welding in Aircraft Construction and Maintenarfte,” by 
A. K. SEEMANN, The Linde Air Products Co. 

“Management Control of Design and Welding of Aircraft,” 
by J. P. Dovs, Summerill Tubing Co. 

“A Survey of Aircraft Resistance Welding Equipment,” 
by L. P. Woop, Curtiss-Wright Corp., Airplane Division. 


2:00 P.M.—Wednesday Afternoon—Simultaneous 
Technical Sessions 


RESISTANCE WELDING SYMPOSIUM 
Co-Chairmen: L. W. Crarx, The Detroit Edison Company. 
R. E. Powe, Western Electric Company. 
“Structural and Metallurgical Properties of the Condensor 


Discharge Spot Welds,” by G. S: Mrxuwarapov and T. F. 
Fats, Taylor Winfield Corp. 


“Pulsation Welding of Heavy Structures,” by O. C. Frep- 
ERICK and R. P. McCants, General Electric Co. 

“The Electrical Characteristics of Resistance Welders and 
Proximity Effect of Magnetic Work Materials,” by J. H. 
Cooper, Taylor Winfield Corp. 

“Power Control,” by H. R. Craco, General Electric Company. 

“Forging Welding,” by L. M. Benxert, Progressive Welder 
Company. 

“Spot-Welding Control and Supervision,” by J. R. FetcuHer, 
E. G. Budd Mfg. Co. 


FUNDAMENTAL RESEARCH—METALLURGICAL 


Co-Chairmen: H. O. Ht, Bethlehem Steel Company. Mu. 
TON Mate, U. S. Steel Corporation of Delaware. 

“The Effect of Plate Temperature and Variable Wind Vel- 
ocities on Properties of Carbon-Steel Metal Arc Welds,” 
by Joun L. Miter, Firestone Tire and Rubber Co. and 

. L. Kogenter, Illinois Institute of Technology. 

“Welding Aluminum Containing Steels,” by C. E. Srms and 

F. B. Dante, Battelle Memorial Institute. 
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“The Tee Bend Test as a Method of Determining Weldability 
of Steel,” by G. A. Exrrtrncer, U. S. Bureau of Standards, 
A. G. Bissett, Bureau of Ships, Navy Dept., and M. L. 
Wiiiams, U. S. Bureau of Standards. 

“Notch Sensitivity of Welds Under Repeated Loading,” by 
H. L. Daascn, University of Vermont. 


NATIONAL DEFENSE 

Co-Chairmen: E, A. Doyie, The Linde Air Products Com- 
pany. C. A. Loomis, Bureau of Ships, Navy Department. 

“Temperature Brazing Instructors for Defense,” by Lo 
Epetson, Handy & Harman. 

“Billet Cutting for Steel Forgings,” by H. E. RocKEFELLER, 
The Linde Air Products Co. 

“Machine Cutting in National Defense Work,” by R. F. 
He_LMKAmMpP and A. H. Yocu, Air Reduction Sales Company. 


THURSDAY, OCTOBER 23rd 


9:30 A.M.—Morning—Simultaneous Technical 
Sessions 
RESISTANCE WELDING 

Co-Chairmen: J. D. Gornon, Taylor Winfield Corporation. 
E. C. Smirn, National Electric Welding Machines Co. 

“Surface Polish and Contact Resistance,” by W. B. Kouwen- 
HOVEN, Prof. of Elec. Eng. and J. Tamprco, Dr. Eng., The 
Johns Hopkins Univ. 
“Structural Spot-Welding Consistency Control Methods,” by 
A. M. Uncer, Pullman-Standard Car Mfg. Co. 
“Electrical Measurement of Electrode Pressure During Spot 
Welding,” by W. F. Hess and L. Dante, RunkKLE, Rensselaer 
Polytechnic Institute. 

MACHINERY 

Co-Chairmen: C. I. MacGurrre, General Electric Company. 
A. J. Raymo, Baldwin Locomotive Works. 

“Flame Hardening Internal and External Round Surfaces,” 
by StepHen Situ, Air Reduction Sales Company. 

“Uses of Flame-Hardening in Machine-Tool Production,” by 
A. L. Hartiey, R. K. LeBlond Machine Tool Co. 

“Welding from the Foundryman’s Point of View,” by J. J. 
Curran, Research Metallurgist and T. H. Boorn, Asst. 
Supt. Greenburg Works, Walworth Co. 

2:00 P.M.—Afternoon 


COMMITTEE MEETINGS 
AND 
DISTRICT AND SECTION OFFICERS CONFERENCE 
No technical sessions are scheduled in order that the A. W. S. 
members and guests may have time to leisurely view the exhibits. 


7:00 P.M.—Evening 
ANNUAL BANQUET 


FRIDAY, OCTOBER 24th 


9:30 A.M.—Morning—Simultaneous Technical 
Sessions 


PIPING AND PRESSURE VESSELS 

Co-Chairmen: D. H. Corey, Detroit Edison Company. R. B. 
CLEMENTS, The Linde Air Products Co. 

“Flame Preheating and Stress-Relieving Arc-Weided High- 
Pressure Pipe Lines,” by P. T. ONDERDONK and WERNER 
PETERSON, Consolidated Edison Company of New York. 

“Welding Pressure Vessels, Tanks and Heat Exchangers,” 
by H. B. ScuLosser, Edge Moor Iron Works. 

“Radiographic Examination of Heavy Plate,” by O. R. Car- 
PENTER, Babcock and Wilcox Company. 

WELDING OF HIGH-ALLOY STEELS 

Co-Chairmen: R. D. Tuomas, Arcos Corporation. L. H 
CHRISTENSEN, Reid Avery Company. 

“Hardness Measurements on Rolling Steel That Contained 
Welds,” by J. T. Puititps, Foster Wheeler Co. 

“The Shotweld Process of Welding Stainless Steel,’ by Dr. 
JosEpH Wrwntock and J. J. MacKinney, E. G. Budd Manu- 
facturing Company. : 

11:30 A.M.—Business Meeting 

Chairman: G. F. Jenxs, President, American Welding So 
ciety. 

Annual Report of the President. 

Election and Installation of 1941-42 Officers. 

Board of Directors’ Luncheon Meeting. 
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National Metal Exposition 


66 EW Aid to National Defense Program’’ is the 
theme of the 1941 National Metal Congress and 
Exposition which will be held at the Philadelphia 

Public Auditorium the week of October 20th. The theme 

for the 23rd National Metal Congress and Exposition is 

especially appropriate by virtue of the gigantic defense 
program now under way. Here under one roof may be 
seen all the latest developments in welding, cutting, metal- 
lurgy, heat treating and fabricating which are so vital to 
our National Defense program, all depicted by means of 
ingenious displays, working models and demonstrations. 

The doors to the Exposition will open at 12 noon, 
Monday, October 20th and will remain open every after- 
noon and evening until 10 o’clock with the exception of 
Thursday evening. On Thursday it will close at 6 P.M. 
to allow those attending the exposition to attend the 
annual banquets of the various societies in technical 
session in connection with the Metal Congress. 

It is believed that the 1941 Congress and Exposition 
will be the largest in the 23 year history of this event. 
More than 105,000 square feet of exhibit space have been 
taken by exhibitors representing every branch of the 
metal and associated industries. This space will house the 
combined exhibits of more than 285 exhibitors. 

In conjunction with the Congress there will be held 
13 special defense meetings at which more than 100 spe- 
cialists actively engaged in either industrial defense 
activities or government planning in the present emer- 
gency will present their thoughts on the National Defense 
Program. These sessions will be held during late morn- 
ing, afternoon and evening the five days of the Metal 
Exposition. 

Thus, gathered together at one time in one place, will 
be the outstanding authorities on manufacture, produc- 
tion and fabrication of metals who at these defense 
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and Defense 


forum meetings will exchange and help smooth out sucl 
difficulties and problems as have arisen in the manufac 
ture of national defense material. 

The welding industry will be represented at the Metal 
Show by all types of welding equipment; arc, gas, and 
resistance as well as gas cutting equipment. Because of 
the importance of welding in our National Defense pro 
gram, most of the exhibits will be of interest to all and 
especially to those in the welding fraternity. 

As a special aid to the Show visitors, The Welding 
Engineer has listed on this and the following pages, those 
exhibits which are of particular interest to welding men. 


EXHIBITORS 


Abrasive Co., Philadelphia. (Booth G-39) 

EXHIBITING: Grinding wheels and abrasive materials. 

In ATTENDANCE: R. S. TrrmsBLteE and W. E. ReEep, sales repre- 
sentatives; D. S. SAURMAN, advertising manager; and W. B 
Ilko, sales manager. 

Acme Electric Welder Co., Huntington Park, Calif. (Booth 

A-6) See Resistance Welders Mfrs. Assoc. 

Advance Polishing Wheels, Inc., Chicago. (Booth G-34) 

Allis-Chalmers Mfg. Co., Milwaukee. (Booth 86) 

Aluminum Company of America, Pittsburgh. (Booth 52) 

Exursitinc: Aluminum Company of America and American 
Magnesium Corporation have a combined exhibit. 

In ATTENDANCE: F. L. GEMMER, in charge of booth and members 
of the research and technical staffs. 

Alvey Ferguson Co., Cincinnati, Ohio. (Booth C-54) 
American Brake Shoe & Foundry Co., Chicago Heights, II! 
(Booth D-23.) See American Manganese Steel Div. 

American Brass Co., Waterbury, Conn. (Booth 278) 

EXHIBITING (in operation): Two welding booths, one for ari 
welding, the other for oxy-acetylene, demonstrating the use o! 
Anaconda 997 low fuming Tobin Bronze Everdur and othe: 
Anaconda rods. 

In ATTENDANCE: M. Harotp Down, Exhibiting Manager. 

Ame Chain & Cable Co., Bridgeport, Conn. (Booth 
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American Gas Association, New York. Combined Industri: 
Gas Exhibit. 
American Gasifier Co., Wallingford, Conn. (Booth F-54) 


THe WeLpinc ENGINEER—OcTOBER., 194 














American Institute of Mining and Metallurgical Engineers, 
New York. (Booth 293) 

American Machine and Metals, Inc., East Moline, Ill. (Booth 
D-29) See Riehle Testing Machine Div. 

American Machinist, New York. (Booth 3) 

American Magnesium Corp. (Booth 52) See Aluminum Com- 

pany of America. 

American Manganese Steel Div. of American Brake Shoe & 

Fdy. Co., Chicago Heights, Ill. (Booth D-23) 

ExH1BITING: Amsco Alloy Heat Resisting Castings and Amsco 
Reclamation and hard surfacing welding materials. Some weld- 
ing demonstrations, using arc welding equipment. 

In ATTENDANCE: E. L. Quinn, manager, welding products div. ; 
and D. B. Rice, assistant manager, welding production div. 

American Metal Market, New York. (Booth A-19) 

American Rolling Mill Co., Middletown, Ohio. (Booth F-31) 

EXHIBITING (in operation): The part that Armco special metal 
sheets are playing in defense preparations will be spotlighted. 
A complete air-raid and munitions shelter will be the focal 
point of the 60-foot display: 

American Society for Metals, Cleveland. (Booth 215) 

American Welding Society, New York. (Booth H-43) 

Ampco Metal, Inc., Milwaukee, Wis. (Booth F-50) 

EXHIBITING: A welding booth will demonstrate Ampco Trode, a 
coated aluminum bronze welding rod, developing physical pro- 
perties not now obtainable in ordinary bronze rod. 

In ATTENDANCE: R. W. UECKER, secretary-treasurer; J. D. Zart- 
SER, assistant general manager; R. J]. THompson, district man- 
ager; and C. EF. Swirt, welding engineer. 

Arcos Corp., Philadelphia. (Booth 12) 

EXHIBITING (in operation): A special dipping machine will be 
featured for the manufacture of stainless electrodes by the 
dipped process. 

In ATTENDANCE: R. D. THomas, president; R. E. Carrtat, sec- 
retary; H. N. Ewertz, sales manager; R. W. Ostrom, welding 
technician; R. D. Tuomas, Jr., metallurgical engineer; T. H. 
NEtson, salesman; B. B. Ross, welding engineer; and FE. C. 
SHOOK, salesman. 

Automotive Industries, Philadelphia. (Booth A-54) 

Babcock & Wilcox Co., New York. (Booth 27) 

Bethlehem Steel Co., Bethlehem, Pa. (Booth D-6) 

Black & Decker Mfg. Co., Towson, Md. (Booth 44) 

Bridgeport Brass Co., Bridgeport, Conn. (Booth H-38) 

EXHIBITING: A variety of samples made from various alloys such 
as Bridgeport Bronze Welding Rod and silicon bronzes by the 
trade name of Duronze Alloys. 

In ATTENDANCE: H. W. Srternxraus, Vice President; J. D. 
BurRNHAM, Dist. Mer. of Philadelphia Office; H. F. WAcEMAN, 
Asst. Dist. Mgr. of Philadelphia; A. R. Zenner, Asst. Sales 
Manager of Bridgeport Office and Pxuitip Davinson, Adver- 
tising Manager. 

Carborundum Co., Niagara Falls, N. Y. (Booth 236) 
Exursitinc: Abrasive and refractory products. 

Carnegie-Illinois Steel Corp., Pittsburgh. (Booth, Stage.) 

See United States Steel Corp. 
Carpenter Steel Co., Reading, Pa. (Booth 254) 
— a. & Copper Co., Inc., Waterbury, Conn. (Booth 
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EXHIBITING (in operation) : Actual demonstration of the weld- 
ing of bronze, copper, and steel, illustrating all types of difficult 
welds. Samples of welded material will be on display, together 
with many of the vital products which we are making for 
defense work 
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In ATTENDANCE: J. VReEELAND; J. Basin; A. Morepocx; F. 
Galo; N. Mircnert; W. Evans; and D. K. Crampton. 

Chilton Co, (Booth A-54.) See Automotive Industries. 

Colonial Alloys Co., Philadelphia. (Booth G-11) 

Columbia Steel Co., San Francisco. (Booth, Stage.) Sec 

United States Steel Corp. 

Continental Machines, Inc., Des Plaines, Ill. (Booth B-46) 

Copperweld Steel Co., Warren, O. (Booth B-6) 

Henry Disston & Sons, Inc., Philadelphia. (Booth F-58) 

The Dow Chemical Co., Midland, Mich. (Booth G-61) 

IX HIBITING: Dowmetal magnesium alloys. 

In AtrrenpANcE: L, B. Grant, manager; O. E. Grant; G. W. 
DeKutper; L. H. Stewart; J. C. H. Stearns; J. C. MATHEs; 
and D. T. WELLMAN, 

Eisler Engineering Co., Inc., Newark, N. J. (Booth A-50 and 

A-6.) See Resistance Welder Mfrs. Assoc. 

[XHIBITING: Various types of spot, butt and arc welders. 

ln ATTENDANCE: CHARLES ‘EISLER, president; CHARLES EISLER, 
Jr., chief engineer; and ALEx KLEIN, advertising manager. 

Eutectic Welding Alloys, Inc., New York. (Booth A-11) 

EXHIBITING (in operation): The new Castolin Eutectic Alloys 
for low temperature welding for all metals. These Alloys are 
particularly important for reclaiming at low temperature defec- 
tive castings in cast iron, Monel, steel, nickel alloys, bronze 
and brass, aluminum, magnesium, as well as die castings. The 
Alloys bind at very low temperature without affecting the 
metal properties. 

\lso being shown in Castolin No. 16 for very low tempera- 
ture brazing of tungsten carbide, for tipping tools. 

In ATTENDANCE: R. D, WASSERMAN. 

Expert Welding Machine Co., Detroit. (Booth A-6) See 

Resistance Welder Mfrs. Assoc. 

Federal Machine & Welder Co., Warren, O. (Booth A-6.) 

See Resistance Welder Mfrs. Assoc. 

Firth-Sterling Steel Co., McKeesport, Pa. (Booth 98) 

See Resistance Welder Mfrs. Assoc. 

Firth-Sterling Steel Co.. McKeesport, Pa. (Booth 98) 

Gardner Publications, Inc., Cincinnati. (Booth F-57) 

General Electric Co., Schenectady, N. Y. (Booth 230) 

The welding booth will be a giant model of a welding trans- 
former in which will be demonstrated several types of welders. 
The G-E X-Ray Corp., will exhibit equipment used in X-raying 
metals. 

In ATTENDANCE: C. I. MacGurrie; B. C. Tracey; C. L. Ipsen; 
and H. M. WEBBER. 

General Electric X-Ray Corp., Chicago. (Booth 230.) See 

General Electric Co. 

H & H Research Co., Detroit. (Booth 222) 

Handy & Harman, New York. (Booth C-40) 

EXHIBITING (in operation): A brazing station where low tem- 
perature silver alloy brazing joints of all types are being made, 
using Sil-Fos and Easy-Flo brazing alloys. 

In AtTeEnDANCE: F. T. Van Sycxker, Advertising Manager; 
J. C. Powers, Jonn Guntuer, HerMan Forcner, A. W. 
Swirt, and H. M. Lucas. 

Harnischfeger Corp., Milwaukee, Wis. (Booth 82) 

EXHIBITING (in operation): The many advantages of P & H- 

Hansen are welders, welding electrodes, and P & H electric 
hoists. The welders will be mounted against an indirectly 
light background of grotesque figures of welder operators, to 
dramatize the salient features of these welding units. 
In ATTENDANCE: L. M. Strout, district manager, Philadelphia ; 
C. W. Dantes, district manager, New York; A. J. Dreyer, 
district manager, Pittsburgh; E. T. Stackrorp, advertising 
manager; B. Pratte, sales engineer; and several others. 

Hitchcock Publishing Co., Chicago. (Booth G-58) 

Hobart Brothers Co., Troy, O. (Booth D-39) 

Exurpitinc (in operation): Hobart “Simplified” arc welders— 
both gasoline and electric drive models. Models to be featured 
are the “Aircraft.” “Special” and Hobart’s “Streamliner” gaso- 
line engine driven models. 

In ATTENDANCE: E. A. Hosart, president; W. H. Hosart, vice 
president; O. H. Menke, production manager; W. J. CHAFFEE 
and E. K. Burtterriecn, welder sales. 

Independent Pneumatic Tool Co., Chicago. (Booth C-21) 

Industrial Publishing Co., Cleveland. (Booth A-26) 

ExnrBitinc: Description and illustrations of advance in the use 
of welding in fabrication, production, and repair. 

In ATTENDANCE: I. B. Hexter, president; and L. P. Aursacn, 
vice president. 


Industry & Welding. (Booth A-26.) See Industrial Publish- 


ing Co. 

Ingersoll Steel & Disc Div., Borg-Warner Corp., New Castle, 
Ind. (Booth C-26) 

International Nickel Co., New York. (Booth D-26) 

The Iron Age, New York. (Booth 296) 

Jessop Steel Co., Washington, Pa. (Booth 13) 

Lincoln Electric Co., Cleveland. (Booth 40) 


29 








EXHIBITING (in operation): The exhibit will emphasize the 
importance of welding in National Defense, putting particular 
emphasis upon the arc welding of aircraft and ships. Actual 
demonstrations will show the arc welding of aircraft tubing 
and tubular parts, together with the welding of the various 
joints commonly used in ship construction. There will also be 
displayed for the first time at any national show important new 
developments in arc welding. 

In ATTENDANCE: A. F, Davis and C. M. TAyLonr, vice presidents ; 
E. W. P. SmirH, consulting engineer; J. R. Morritt, assistant 
to the vice president; G. R. Jounson and G. N. Butt, district 
managers of Philadelphia and New York; L. J. Cocan, Jr, 
W. Sivyer, H. H. Staut, W. D. Woon, Jr., and E. E. Gornr- 
INGER, welding engineers. 

Machine Tool Blue Book. (Booth G-58.) See Hitchcock 

Publishing Co. 

Machinery, New York. (Booth 23) 

Macklin Co., Jackson, Mich. (Booth 274) 

Magnaflux Corp., Chicago. (Booth A-30) 

Mahr Manufacturing Co., Div. of Diamond Iron Works, Inc. 

Minneapolis, Minn. (Booth 7) 
P. R. Mallory & Co., Inc., Indianapolis, Ind. Booth 202 and 
A-6.) See Resistance Welder Mfrs. Assoc. 
Exursitinc: A complete exhibit of parts made from Mallory non 
ferrous alloys, including all sizes and types of spot welding tips, 
seam welding wheels, flash, butt, and projection welding dies, 
water cooled holders, and many miscellaneous products, such as 
flat springs, backings, bushings and bearings. 
In ATTENDANCE: J. A. WEIGER, vice president, metallurgical div. ; 
J. D. Tepsen, sales manager, metallurgical div.; R. H. Imes, 
assistant sales manager, metallurgical div. and P. N. Cook, 
advertising department. 
Maurath, Inc., Cleveland. (Booth D-31) 
McGraw-Hill Publishing Co., New York. (Booth 3.) See 
American Machinist. 

McKay Company, Pittsburgh. (Booth E-38) 

Metal Progress, Cleveland. (Booth 215.) See American 
Society for Metals. 

Metal & Thermit Corp., New York. (Booth F-26) 

EXHIBITING: The complete Murex line, including seven different 
electrodes for arc welding of mild steel, as well as specially 
developed rods for welding various low-alloy, high-strength 
steels, for building up and hard surfacing worn parts and for a 
number of other applications will be displayed and demonstrated. 
In addition, the Thermit welding process for repair and fabrica- 
tion of heavy parts will be featured and sample Thermit welds 
will be exhibited. 

In ATTENDANCE: J. B. Tinnon. sales manager; C. D. Younc, 
Chicago district manager; H. T. THompson, Pittsburgh dis- 
trict manager; C. D. Cooper, E. J. Knapp, and Jonn PLaskrn, 
welding experts; and M. L. Smiru, advertising manager. 

Metals & Alloys, New York. (Booth A-38) 

National Time & Signal Corp., Detroit. (Booth B-63) 

Exurpsitinc: A visual portrayal of spot welding operations by 
means of colored light. 

In ATTENDANCE: R. S. Futton, President. 

Norton Co., Worcester, Mass, (Booth 290) 

In ATTENDANCE: W. R. Moore, general sales manager; W. T. 
MoNTAGUE, assistant vice president; G. A. Park, Eastern 
sales manager. 

Tinius Olsen Testing Machine Co., Philadelphia. (Booth 277) 

EXHIBITING (in operation): Universal Testing Machine; New 
designed Impact Machine; Dynamic Balancing Machine; and 
Proving Ring and Instruments. 

Page Steel & Wire Div., American Chain & Cable Co., Inc., 

Monessen, Pa. (Booth A-27) 
Progressive Welder Co., Detroit. (Booth A-6.) See Resistance 
Welder Mfrs. Assoc. 
xT) Concrete Machinery Co., Dunellen, N. J. (Booth 
-17 

Exursttinc (in operation): 2500 Ib. capacity motor operated 
and 8 ton motor operated welding positioner. 

In AtrenpAnce: W. Mutter, President: L. R. Witson, Vice 
President; G. F. Monacuan, Advertising Manager; J. C. 
LukKas, Sales Engineer; R. F. Garretson, Sales Dept. 

Republic Steel Corp., Cleveland. (Booth D-36) 

—— Welder Mfrs. Association, Philadelphia. (Booth 

-6 

Exnursitinc: A lounge and general meeting place is provided 
where common discussion of all phases of resistance welding 
can be held. Engineers and representatives from all member 
companies will be on hand to discuss any problems or appli 
cations concerning resistance welding. 

Revere Copper & Brass Co., New York. (Booth 248) 

Riehle Testing Machine Division, American Machine and 

Metals, Inc., East Moline, Ill. (Booth D-29) 
John A. Roebling’s Sons Co., Trenton, N. J. (Booth H-16) 
Joseph T. Ryerson & Son, Inc., Chicago (Booth G-17) 
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In ATTENDANCE: G. Van Dyke, manager, special steels dept.; 
J. W. Queen, Jr.; H. B. Brices; G. F. Roever; and C. C. Bray 

Sciaky Corp., Chicago. (Booth 242) 

S-M-S Corp., Detroit. (Booth A-6.) See Resistance Welder 

Mfrs. Assoc. 

Steel, Cleveland. (Booth 70.) See Penton Publishing Co. 

Stoody Co., Whittier, Calif. (Booth E-61) 

EXHIBITING: Unprotected and hard-faced specimens. Printed 
case histories under each specimen will explain the advantages 
of protecting wearing surfaces with Stoody hard-facing alloys 

In ATTENDANCE: J. R. SPENCE, general sales manager; GEORG! 
GRIFFIN, JR., assistant sales manager; G. F. STALEY, advertis 
ing manager ; and K. B. Trapp. 

Summerill Tubing Co., Bridgeport, Pa. (Booth H-29) 

Superior Tube Co., Norristown, Pa. (Booth H-46) 

Swift Electric Welder Co., Detroit. (Booth A-6.) See Re. 

sistance Welder Mfrs. Assoc. 

Taylor-Hall Welding Corp., Worcester, Mass. (Booth A-6.) 

See Resistance Welder Mfrs. Assoc. 

Taylor-Winfield Corp., Warren, O. (Booth A-1 and A-6) 

Tempil Corp., New York. (Booth 28) 

Thomson-Gibb Electric Welding Co., Lynn, Mass. (Booth 

A-6.) See Resistance Welder Mfrs. Assoc. 

+ Welding, Inc., Cleveland. (Booth 207) 

EXHIBITING: Two "portable type automatic heads, one mounted 
on a heavy duty carriage, self-propelling with complete cabinet 
mounting, together with the head. Small portable tractor, light 
weight for the shipbuilding industry, especially adapted for 
easy handling. A Una A.C. welding transformer with power 
factor correction built in. 

United States Steel Corp., Pittsburgh. (Booth, Stage.) 

EXHIBITING: The entire stage of the Commercial Museum Exhibit 
Hall in Philadelphia will be used by United States Steel Corp 
in presenting their joint subsidiaries exhibit. 

Cooperating in this joint exhibit will be American Bridge Co., 
American Steel & Wire Co., and Cyclone Fence Div., Carnegie 
Illinois Steel Corp., Columbia Steel Co., National Tube Co.., 
Scully Steel Products Co., and Tennessee Coal, Iron & Railroad 
Co., all subsidiaries of United States Steel Corp. 

Wall-Colmonoy Corp., Detroit. (Booth B-55) 

Welding Engineer Publishing Co., Chicago. (Booth H-53) 

EXHIBITING: The Welding Engineer and The Welding Encyclo 
pedia. There will also be a graphic display of wall charts whicl 
will depict the growth of the welding industry during recet 
years as well as display information of pertinent interest to 
those engaged in welding, and the many engineering problems 
encountered in this industry will be discussed. 

In ATTENDANCE: T. B. JEFFERSON, editor: D. R. Watson, Mid 
west advertising representative; T. E. Depew, Eastern adver 
tising representative; T. L. LAwress, Lez PLume, and Ropsert 
GASTON, circulation representatives. 

Welding Machines Mfg. Co., Detroit. (Booth A-6.) See R: 
sistance Welder Mfrs. Assoc. 

Welding Sales & Engineering Co., Detroit. (Booth A-6.) Se 

Resistance WelderMfrs. Assoc. 

Westinghouse Electric & Manufacturing Co., East Pittsburgh, 

Pa. (Booth E-1) 

EXHIBITING (in operation) : Introducing for the first time a new 
electric welder which is in tune with the current defense them« 
Resistance welding electric contractors (Weld-o-trol) and heat 
control will be not only displayed but an animation of th¢ 
electrical circuit for these devices will clearly show how tl 
weld is controlled. Phos-copper brazing will be demonstrated 

In ATTENDANCE: L. M. Gum; J. F. Ketty; W. R. Bernarni 
W. W. Reppre; E. H. Vepper; and J. H. Germany. 
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Carefully Controlled 


Electrode Comparison Tests 


are Profitable 


By 
WALTER J. BROOKING 


Testing and Research Dept. 
R. G. Le Tourneau, Ine. 
Peoria, Ill. 


O OTHER item is of more funda- 
mental importance in the arc 
welding process than the elec- 

trode itself. No other item is more 
deserving of an objective and thor 
ough test before being adopted for 
any specific welding application than 
the electrode, yet many thousands of 
dollars of potential savings and profits 
are lost each year for want of the few 
simple observations required to make 
a practical test on the electrodes used 
on any arc welding application. 

There are many broad, general 
principles of arc welding such as the 
materials the machines used, 
the design of the particular applica- 
tion, the factors of safety involved in 
the design, and the procedure of ap 
plication of weld metal which allows 
any one of a large variety of elec- 
trodes to serve passably on a given 
application, but out of that large 
variety of electrodes there are one or 
two which will serve most economic 
ally for one or more reasons. The dif 
ference in actual cost of the finished 
job for the most economical electrode 
and some of the others less adaptable 
to that job is almost always large 
enough to make a significant differ- 
ence in the cost of 
volves only a small 
trodes. 


used, 


a job which in 
amount of elec- 


Cost Variables 
These differences in cost do not 
arise primarily from the original cost 
per pound of the electrode on the 
ordinary job (except perhaps in cases 
of alloy welding or hard-facing) but 
rather from the manner in which the 
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Part I—Simple testing equipment and simple 
tests make it profitable for the user of small 
quantities of electrodes to make comparative 


test. 


Procedures and test methods are out- 


lined in this article. 


characteristics of a given electrode fit 
the special requirements of the ap 
plication. Every separate welding 
shop or factory, and each job in each 
shop is unique in some respects. Ele- 
ments of design, materials, fixtures 
and position of joint when welded 
vary from one weld to another on all 
but the simplest jobs in any one shop. 
Elements such as type of welding 
machine, skill of operators, source of 
power and general methods of doing 
things vary widely from one welding 
establishment to another. The result 
of all of these variations is that an 
electrode which is best for one shop 
may not be best for another, and that 
one electrode which is best for some 
classes or types of weld within a given 
shop may be much more expensive 
than another for certain other appli 
cations in the same shop. 

The importance of an intelligent 
choice of electrodes for a given job 
can hardly be over emphasized. In 
the first place, an electrode is essen 
tial raw material which, when de 
posited in the finished product, actu- 
ally predetermines the strength of th 
unit since it is the material which 
joins together the parts of the unit. 

This raw material usually costs less 
than 15¢ per Ib. as purchased, but 
when it is actually in the deposited 
condition on a finished piece of equip- 
ment it costs from 75c to $2.50 a Ib., 
depending upon the type of job in 
which it is used, and—of great im- 
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portance,—how it lends itself to the 
application in which it is used. A 
very small difference in speed and 
efficiency of deposition alone may 
make as much as 15 or 20% differ- 
ence in the “as deposited” cost per 
pound of weld metal. The inherent 
difference is often found to be a char- 
acteristic of the electrode as it applies 
to a given job. 


Electrode Qualities 


The first consideration naturally 
has to be an electrode which will 
yield joints which have as nearly the 
same physical properties as (or bet- 
ter than) the materials being joined 
together with the equipment and per- 
sonnel of the shop in which it will be 
used. 

Other considerations such as ap- 
pearance of the welds made by aver- 
age operators in the shop, cost of 
deposition, cost of cleaning and cost 
of finishing enter into the analysis. 

In such an analysis of electrodes, a 
few very simple tests, if they are done 
accurately are much better than none. 
By the use of the simple tools for 
measuring and timing such as shown 
in Fig. 1, tools which can be found 
in even the smallest welding establish- 
ment, enough comparative informa- 
tion can be gathered on a set of elec- 
trode samples in a very short time to 
completely eliminate some electrodes 
for a given application, and to base an 
intelligent choice between the others 
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Fig. 1—Comparative Tests on Production Welds Are Best. 








which can be used. (The testing 
equipment which should be used for 
the complete, and very practical test- 
ing for larger users of electrodes will 
be discussed later in this series of 
articles ). 


The Testing Problem 

The testing and comparing of elec- 
trodes should be done by a man in 
the organization who knows the de- 
tails of the welding problems and re- 
lated processing in that shop. He does 
not necessarily have to know how to 
weld, but he does have to know how 
to interpret the things that can be 
observed with respect to a welded 
joint in its various stages of com- 
pletion. He should observe someone 
else use the electrodes under consid- 
eration if possible, since it is very 
difficult for a man to check burn off 
rates accurately and actually burn the 
electrode himself. If he can weld and 
is doing welding regularly at the time, 
he should weld with the same elec- 
trodes to check for himself the “han- 
dling characteristics” of each. 


Electrode Comparison 


Electrode tests should be compari- 
sons. Usually the shop is using some 
electrode for a certain application. A 
possible substitute electrode for that 
application should always be com- 
pared with the one in use. If the man 
who checks the electrodes is sure he 
can make the tests exactly the same 
every time and will keep exact records 
of each electrode tested, he can set up 
a procedure and run each new elec- 
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trode singly, without testing the one 
in regular use every time. Thereby 
cut down on the time required for 
such tests. He should have the re- 
sults of several tests which agree 
closely on his standard electrode be- 
fore he feels sure that he can com- 
pare all new ones to it without check- 
ing them side by side. 

The one who conducts the tests on 
electrodes should have in mind 
clearly: What the electrode is repre- 
sented to be; what the proper operat- 
ing conditions for that electrode 
should be; and should also have a 
clearly defined plan of testing which 
should not be subject to alteration 
from test to test. The ideal plan of 
approach to these tests is to have the 
electrodes which are to be tested to- 
gether with complete general infor- 
mation as to type, etc. presented to 
the purchasing department ; and they, 
in turn pass the samples and perti- 





nent information on to the man in th 
plant who is to make the tests. I 


order to make the tests truly objec 
tive, the name of the electrodes should 
be omitted from the information 
given the man in the shop. He then 


should make the comparative tests 
and bring back an objective, factual 
report and recommendation to the 
purchasing department explaining ex 
actly how the sample electrode com 
pares with those used in the shop as 
standard. The purchasing depart 
ment can then proceed to considet1 
them in the light of how they serve 
the exact needs of the shop 

Any job involving even as small a 
quantity as 100 lbs. of electrodes de 
serves to have special consideration, 
since those hundred pounds of ele 


trodes will represent an investment of 


from $40.00 to $150.00 in labor, 
power, electrodes and overhead be 
fore they are actually deposited as 
weld metal. Whether the cost is 
$40.00 or $150.00 depends to a cer 
tain degree on the characteristics of 


the electrode. A little study can often 
make a big difference as to just where 
between the $40.00 and $150.00 the 
actual cost will be 


Testing Procedure 

The actual testing procedure cd 
pends upon the equipment available 
for making such tests and upon the 
amount of electrodes involved. 
the smallest welding 
sumer has a watch, 
of some sort, and equipment fi 
breaking or cutting through welds, 
even if the latter is only a 
heavy hammer with which welded 
joints can be 
tion. The major elements of cost cat 


Even 
electrode con 


a measuring rul 





~ 
AN 


broken for exami1 


) ° 
these 3 simple t 


be checked by 


Rate of Burnoff 


The watch (a stopwatch is bette: 








Fig. 2— These simple 
measuring devices are 
all that are required to 
make comparative meas- 
urements on electrodes 
by which the user of 
only a few hundred 
pounds a year may real- 
ize important savings. 
(An ordinary pocket 
watch serves well if no 
stopwatch is available). 
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Fig. 3—These two beads show the difference in results obtained from different manufacturers’ 
electrodes on the same type of joint. 








can be used to time the rate of burn- 
off of the electrode. The actual num- 
ber of seconds required to burn each 
of at least three electrodes of each 
kind being tested should be observed 
and recorded. The electrodes should 
all be burned down to the same length 
of butt—one and one-fourth inches 
for example, in order to make the 
burnoff time truly comparative. The 
burnoff rate per pound can then be 
determined by finding the number of 
electrodes in a pound of new elec- 
trodes. Each kind of electrode should 
be burned off at the machine setting 
at which it operates best on the par- 
ticular weld being made for the test. 
All electrodes tested should deposit 
the same kind of weld and the weld 
should be typical of the welds made 
in the shop. This gives them all the 
same conditions, and allows the indi- 
vidual differences in electrodes to be 
measured. Careful timing and re- 
cording and careful measurement of 
electrodes and butt lengths must be 
made because the most important dif- 
ferences are usually a matter of onl) 
a few seconds or a fraction of an inch 
in measurements. If these measure- 
ments are not accurate, the test may 
lead to the wrong conclusion, and de- 
feat the purpose of the testing pro- 
gram, 


Lineal Inches of Weld 

The lineal inches of weld per 
pound of electrode can be checked 
with any measuring rule which is 
graduated to one-eighth of an inch. 
The number of inches of complete 
ind satisfactory weld per pound of 
electrode is a measurement which 
should be made on those welds from 
which the burnoff rate was re- 
‘orded. It is not unusual to find 


considerable difference in the num 
ber of inches of weld 
per electrode between different kinds 
yf electrodes. There are two pri- 
mary reasons for this: (1) The elec 
trode may deposit a weld which has 
a tendency to build up a 
deposit, depositing more metal per 
inch than another having more fluid 
metal or one fusing more of the par 
ent metal into the joint (an all pur- 
pose type electrode as compared with 
a strictly downhand electrode are ex- 
amples of the extremes in this type 
of difference) (2) A greater per 
centage of some electrodes -—— both 
core wire and coating—are actually 
deposited in the weld than are some 
other electrodes, because of differ- 
ences in the tendency to spatter, or 
because they differ in the percentage 
»f coating which is actually reduced 
to weld metal. 


completed 


convex 


Slag Removal Time 

Slag removal time is an item of 
some importance, especially in the 
deposition of large, multipass welds 
which are relatively short ; or in weld- 
ing deep, narrow groove welds. The 
comparative length of time required 
for slag removal under normal con- 
ditions for the shop for which the 
tests are made should be checked with 
| stopwatch or hand watch in elec- 
trode tests, and calculated as minutes 
per pound of electrodes burned. 


Simple Test Results 

These three items, burnoff rate per 
pound, lineal inches per pound, and 
slag removal time per pound can all 
be determined by the use of only a 
watch and a rule, assuming that the 
test was started with a known num- 
ber of pounds of sample so the num- 
ber of electrodes per pound could be 
determined. This simple procedure 
makes it possible to test at least two 
samples of electrodes—for example, a 
new electrode and the regular one 
used in the shop in the course of only 
two or three hours. The comparative 
rates of burnoff per pound of elec- 
trode and the comparative lineal 
inches of complete weld per pound of 
electrodes are usually the most impor- 
tant. I*rom these two can be calcu- 
lated the comparative length of time 
it takes to deposit a given number of 
inches of completed weld with a given 
electrode, and the cost of the elec- 
trodes required to deposit that length 
of weld. From the deposition time 
the cost of the labor involved can be 
calculated, (it must be remembered 
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Fig. 4—A heavy press or expensive testing machine is not needed to sce the inside of a weld. 
A heavy hammer will serve as well in most cases. 
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that only actual arc burning time was 
obtained in the deposition test, but the 
comparative burnoff time for differ- 
ent electrodes is the important item 
so far as the electrode differences are 
concerned). The labor and electrode 
cost as determined above gives a fig 
ure which is comparable except for 
the cost of power consumed in the 
burning off process. If there is a 
marked difference in the figures for 
different electrodes, the electrode with 
the lowest figure should be the most 


economical of the two — everything 
else being comparable — since the 


comparative ratio of electric power 
cost to labor plus electrode cost is 
quite small. 


An example of such a comparative 
cost is shown in Table I. 


A difference of 13.7% in the actual 
cost of welds deposited by one elec- 
trode as compared to another is a 
considerable difference! Many indus- 
tries operate on a net profit of less 
than 13.7%. Where as important and 
proportionally large an item of ex- 
pense as welding electrodes is found 
to vary as much as 13.7% in cost, by 
the use of two different electrodes 
which both cost the same per pound, 
the value of such simple time and 
measurement tests as this is obvious. 
The difference only on 100 Ibs. of 
electrodes used between the two elec- 
trodes described above amounts to 
$3.28. For example electrode B 
would deposit 9,640 in. of weld such 
as was measured in the test at a cost 
of $0.00249 per in., or $24.00 for 











Table I—Comparative Electrode Cost. 





Electrode A 





Number of electrodes/ 


Electrode B 





: 4.5 4.4 

Average arc time per 

electrode 89.5 seconds 90.4 second 
Inch of a standard weld 

deposited per elec- 

trode 19.2 inches 21.9 inches 
Total arc time/Ib. (4.5x89.5) = 402.75 sec. (4.4x90.4) = 397.7 sec. 
Total inches of stand- 

ard weld/Ib. (19.2x4.5) = 85.4” (21.9x4.4) == 96.4” 
Cost of electrode/Ib. 402.75 $0.13/lb. on $0.13/1b 
Cost of labor for burn- . 97.7 . 

off/lb. at $1.00/Ib. (3222) x $1.00 = $0.112/Ib. (27) < $1.00 $0.110/) 
Electrode plus labor 

cost per/lb. of pur- 

chased electrode $0.242 $0.242/lb _ $0.240/Ib. 
Cost per inch of weld  U.64e _ — .240 — 

forelectrodeandlabor 85.4 ~~ $.00283/inch 96.4 $0.00249/inch 








Percentage difference in cost per inch of weld in favor of electrode B = 13.7% 


/O 








electrode and actual burning time. If 
electrode A were used to deposit 
9,640 in. of such a weld it would cost 
$0.00283 per in., or $27.28. These are 
actually measurable differences be- 
tween the electrodes on a certain ap- 
plication, no overhead has been cal- 
culated in the cost. This figure does 
not represent the cost of deposited 
metal per pound, but merely repre- 
sents the most significant differences 
between the cost of applying one elec- 
trode to the same job. 

It is significant to note in the above 
case that if the burnoff rate alone had 
been considered as the basis of choice ’ 
and no measurement of inches of 
welding nor number of electrodes per 
pound had been considered, electrode 
A—the least efficient would have been 
chosen. The measurements show how- 


ever that it actually costs slightly 
more for labor to burnoff one pound 
of electrode A than it did of elec- 
trode B. Burnoff rate, number of 
electrodes per pound, and inches of 
weld deposited by a pound of elec 
trodes are all important parts of the 
cost picture, and one cannot be con 
sidered separate from the other with 
out giving an incomplete, and prob 
ably wrong results. Even the 
plest tests must be completed to get 
truly useful data. 


sim 


The second part of this series will 
be published in the November 7/: 
Welding Engineer. It discuss 
further the importance of compara 
tive tests in the selection 
trodes. 


will 


of elec 


(To be continued) 


slenn L. Martin Co 


The Hull of a 20 ton Navy PBM-1 patrol bomber is lifted from the hull fixture at the Glenn L. Martin Plant. 
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Heat Controls in Welding 


By 
A. F. DENHAM 


The many types of metal and methods of 

welding makes accurate control of heat in re- 

sistance welding extremely important. Some 
methods of heat control are described. 


HE requirements for certain re- 
sistance welding operation are 
frequently such as to demand 

closer regulation of current than it 
is possible to obtain through the con- 
ventional step regulation provided 
with an auto-transformer. When 
such regulation is desired, it can be 
provided in the average welding in- 
stallation in an extremely simple 
manner by the addition of an elec- 
tronic heat control. As the term 
“electronic” implies, this type of heat 
control requires that a tube-type of 
contactor be used. When such a heat 
control is provided, there is no fur- 
ther need of the auto-transformer 
and it may be omitted. In this type of 
installation, the function of the elec 
tronic heat control is to provide a 
means of eliminating or “chopping 
out” portions of the heat wave, thus 
controlling the amount of current 
actually used in making the weld. | 


There are many kinds of electronic 
controls on the market. However, 
the discussion in this article will be 
limited to a particular type which fea- 
tures a simple means of heat adjust- 
ment through the use of a graduated 
control dial. This type of electronic 
heat control is capable of providing 
indefinite variations in adjustments of 
current value ranging—for a supply 
voltage of 440 or 550—from 20 to 
100% of available power. In the 
case of the 220 voltage supply, the 
low limit is raised to 40%. 


This unit is connected into the 
welding circuit between the timer 
(regardless of make) and the con- 
tactor as is shown in the schematic 
circuit layout pictured in Fig. 1. It 
should be noted that the auto-trans- 
former has been eliminated from the 
circuit in which the heat control has 
been installed. 

Where several welding transform 
ers and one timer are used in the 
operation of more than one piece of 
welding equipment, it is recommend- 
ed a dual or triple unit heat control 
be provided. The advantage of a 
multiple unit heat control is that one 





I—This panel can control the heat at 
sixty-four weld points. 


Fig. 
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of the control dials may be set at the 
desired adjustment for a particular 
welding machine and left at that set- 
ting during the entire welding opera- 
tion. 
Multiple Spot Welding 

An extremely important use of 
heat controls occurs in connection 
with the use of multiple point weld- 
ing machines. In these machines the 
automatic sequence of a series of 
welds is started by the closing of the 
pilot switch. Experience has shown, 
however, that the effect of induction, 
non-uniform resistance and other 
electrical disturbances result in un- 
equal current values at the various 
welding points where equal values are 


desired, resulting in non-uniform 
welds. Likewise, difficulties have 
been experienced where different 


values of current are desired at dif- 
ferent points in the welding sequence. 
An example of this may be found 
when the sequence requires the weld- 
ing of two thicknesses of metal at 
one place, three thicknesses at an- 
other, and possibly two different 
thicknesses in still another location. 
The answer to the multiplicity of 
current control problems arising from 
such conditions is a control which 
will permit the accurate current ad- 
justment to the exact values desired 
for each type of welding operation. 
One solution to a situation of this 
type is found in the heat control panel 
pictured in Fig. 1. This control is 
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Fig. 2—The addition of a heat control eliminates the need for an auto-transformer. 


provided with as many dials as there 
are welding operations to be per- 
formed in one complete welding cy- 
cle. Each dial is set, by trial, to ob- 
tain the best operating conditions for 
each separate welding operation. The 
simplicity of such control unit is dis- 
closed by the fact that only two wires 
are required to connect it into the 
welding control circuit. 

3y setting a dial for each opera- 
tion, with each dial independent of all 
others, it is possible to eliminate all 
effects of induction, resistance, and 
other variations in current values at 
each of the various welding points. 
Despite these complicated operating 
restrictions the control becomes en- 
tirely automatic in operation. For 
example, the setting of dial No. 1 
will always correspond to that re- 
quired for the first weld to be made. 
Dial No. 2 is set for the second weld 
and so on through the entire welding 
sequence. If two spot welds are made 
in a series at one time, the first dial, 
of course, controls the current for the 
first pair, the second dial for the 
second pair of welds, etc. 

When the weld cycle has been com- 
pleted, the heat control is reset auto- 
matically to the starting point, since 
its operation is controlled by a se- 
quence timer. Fig. 3 shows the rela- 
tion of this type of heat control to the 
welding circuit. 


Pulsation Welding 

Pulsation welding which is now 
becoming extremely popular also de- 
mands accurate heat controls. This 
type of welding is now being used 
extensively for the welding of thicker 
steel sheets, as well as material such 
as stainless steel, aluminum, and 
other materials in which the welding 
current is interrupted, or broken, into 
“shots.” In such an application the 
first “shot” may be at a minimum 
welding current value. The next 
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pulsation would then be at somewhat 
greater current value, the third still 
larger, each increment continuing to 
increase until the weld is completed. 
By pulsation welding it is possible to 
control the rate of temperature rise 
in the material being welded so as to 
eliminate excessive changes in grain 
structure adjacent to the weld and 
to control heat flow from the weld 
itself. 

The heat control used in pulsation 
welding may be similar to that for 
multiple point welding operations. 
Here again the panel may carry any 
number of control dials, the number 
being determined by the number pul- 
sations desired. As in the case of 
multiple point welding, the first dial 
would control the current flow for the 
first pulsations, the second dial for 
the second pulsations, and so on until 
the desired number of pulsations are 
obtained. With such a control, the 
current value for each individual pul- 
sation is set to give the current value 
desired between the minimum current 
and the full current. 

When the material being welded 
has considerable scale, rust, etc., the 
initial current is generally set at a 
minimum value (20% when using 
440 volts) for the first pulsation. 
When this is done, a good contact 
is generally established without the 






shower of sparks which usually woul 
result if full current were applied. 
In discussing the types of heat cot 
trol, there has been developed a con 
trol which will perform the san 
functions as the multiple control he: 
unit but requires only three dials cor 
trol for any number of pulsations px 
weld. In this control, one dial contro! 
the amount of initial current, the sec 
ond controls the final current, whik 
a third dial controls the current ris: 
during the weld. Actually, the third 
dial serves to control the time re 
quired to raise from its initial setting 
to the value corresponding to the final 
current setting. The design is sucl 
that this overall time may be varied 
from the minimum of 3 cycles to a 
maximum of 120 cycles or a rang: 
of 1/20 of a second to 2 seconds when 
using 60 cycle current. The setting 
of the third dial may be made to cor 
respond with any proportion of th 
total weld time on the sequence timer 


Conclusions 


Thus the heat control may be set 
to provide for any of the following 
conditions : 

(1) Pulsations start at a minimun 
current value and rise to max 
imum current 
last pulsation. 


value for the 


(2) Pulsations start at minimun 
current value and rise to ma» 
imum at any pulsation de 
sired, continuing at maximum 
to the end of weld time. 

(3) Pulsations start at maximum 
and continue at maximum 
value throughout the weld 
time. 

The use of this latter type of heat 
control is not confined of course to 
pulsation welding. It may be used 
for a repeated single weld where 


is desired to increase current valu 


gradually during actual welding 
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MULTIPLE HEAT 
CONTROL FOR 
SEQUENCE WELDING 
MACHINES 
(MULTIPLE WELDS) 


Fig. 3—A multiple head control in the welding circuit. 
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EFENSE demands increased pro- 

duction. Headlines like this 

and others in similar tone are 
continually shouting at industry. Not 
that industry is particularly at fault 
but because people like to shout. 

When it became necessary to step 
up production to meet the needs of 
our national defense program, natur- 
ally industry would appear slow to 
respond when overnight it is expected 
to triple its production. 

Such production 
led to a shortage of tools or facilities 
for doing such a job. One of the 
places this has been found to be true 
is in those industries whose produc- 
tion schedules necessitate the use of 
forging. This is especially true in the 
case of heavy forging; for, because 
of their size, they can be produced 
only under heavy forging hammers. 
Inasmuch as a definite amount of 
working under the hammer is neces- 
sary to produce each forged part, 
production is limited. Production 
can be increased only by the use of 
more forging hammers. 

The present difficulties that are 
being experienced in obtaining ma- 
chine tools, of which, forging ham- 
mers are one type, practically elim- 
inates the addition of equipment as 
a solution to the problem of increased 
production. Another possibility and 
me which is more feasible under the 
circumstances, is flame cutting. 

It has been found that by the judi- 


increases have 
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of Defense 


JAMES T. BARTON 


Consultant 


cious use of flame cutting satisfactory 
substitutes for forgings may be ob- 
tained from heavy slabs and billets. 
The piece which is obtained by flame 
shaping a billet is as sound and 
equally as satisfactory as forging yet 
it can be produced in much less time. 


Flame Cutting Simplicity 


In many instances the replacement 
of a forging with a flame cut counter- 
part is comparatively simple and in- 


the forming of this piece are shown 
in Fig. 2. It will be noted that by 
careful layout it is entirely possible to 
flame shape this relatively complicated 
shaped crank arm in three set-ups. In 
each case a cut was made on a side 
and then the piece was turned a 
quarter revolution one way or another 
and a second and third cut made. 

In the making of such a heavy 
lever arm it is possible to flame shape 


‘many of them in only a portion of 


Flame shaping operations are relieving some 
of the congestion in the torge. foundry and 


machine shops. The 


result is faster and 


less costly production. 


volves only skill in the flame cutting 
of metal. ‘There are times, however, 
when such an operation calls for not 
only skill but careful forethought. 
An example of such a job is shown 
in Fig, 1. 
intricate 


In this case we have an 
reverse lever crank arm 
which was shaped, by oxy-acetylene 
machine cutting, from a 12 in. thick 
slab of steel. 

To flame shape such a piece as this 
crank arm from a billet or slab re- 
quires considerable thought before 
such a job is undertaken. The se- 
quence of the cutting operations in 
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the time that would be required to 
forge one. The production cost 
would be reduced similarly, so that 
several pieces could be made for the 
previous cost of one piece. 


A Forging Substitute 


The steel mills are especially find- 
ing it advantageous to use flame cut- 
ting instead of forgings in these days 
of defense production. The demand 
that has been placed upon the various 
mills for increased rolling capacity 
means continuous operation with little 
time for overhauls and shutdowns. 
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Such operating conditions naturally 
impose severe service problems and 
as a consequence there are equipment 
failures during operation. When such 
a breakdown occurs there is little 
time to wait for a new casting or 
forging. Production schedules are 
too rigid to make it possible to shut 
down and wait for replacement parts 
to be produced by the usual manufac- 
turing methods. Realizing that much 
time can be saved the plant engineer 
has turned to flame cutting as a sub- 
stitute for forgings for the quick pro- 
duction of heavy steel mill parts. An 
example of this is shown in Fig. 3 
in which we see an 8 in. shaft which 
has been rough machined and now 
must have splines machined on the 
ends to engage with the rolling mill 
drive clutch. The machining of 
splines about 3 in. wide and 12 in. 
long is a long and tedious milling ma- 
chine proposition, to say nothing of 
the difficulties which are encountered 
in placing such a piece in position for 
such a milling machine operation. 
Such a job can be accomplished by 
flame gouging in the time that nor- 
mally would be consumed in setting 
it up in a milling machine. Further- 
more, it can be done out in the mill 
where the shaft is ultimately to be 
placed in service. 


Machining Eliminated 


In Fig. 3 there is also pictured a 
welding operator engaged in the oper- 
ation of flame gouging, one of the 
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Fig. 1—This intricate 
reverse lever crank arm 
was readily shaped from 
@ 12 in. thick slab of 
steel by oxy-acetylene 
machine-cutting. 


four splines of this rolling mill drive 
shaft. The entire job was completed 
in little over two hours, since it re- 
quired about 30 minutes to flame 
gouge each spline. The only machin- 
ing operation now required to finish 
the shaft so that it may be placed in 
service is a light grinding operation 
which removes the rough kerf and 
slag formation along the cut groove. 

There may also be seen in Fig. 3 





a drive clutch which has been entire 
flame cut from a heavy rolled pl 
section. 


Heavy Shape Cutting 
Another example of how the st 
mills are using flame cutting is seet 
3 


in Fig. 5 which pictures a 3-ton p 


man. This huge piece was read 
shape cut using a template to gui 
the cutting machine tracing whee 
This piece was flame cut so true tl 
again it was only necessary to u 
a hand grinding machine to do tl 
final finishing operation. It can rea 
ily be seen that the forging and ma 
chining of such a piece would require 
many hours in the 
lowed by many additional hours 
Not only did the 
flame cutting in this case save co! 


forge shop fol 
the machine shop. 


siderable time but also much material 
Referring again to Fig. 5, it will be 
noted that from the template that 
these two pieces forming the pitman 
were arranged so that they were cut 
from a 
than would normally be 


much smaller slab of steel 
required if 
the pieces were to be forged and sub 
sequently machined. 


On another occasion a cast drive 





pinion on a bending roll failed. This 

10 tooth pinion was 1134 in, in pitch 

diameter with a 4 in. face. Wher 
one 
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Fig. 2—-The three cuts required to flame shape the crank arm shown in Fig. 1. 


Arrows 


indicate direction of cuts. 
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the plant engineer placed a call for a 
replacement, it was found that be- 
cause of existing foundry and shop 
conditions it would be impossible to 
obtain a cast gear in less than two 
weeks. Meanwhile a badly needed 
machine in a busy plant would be 
idle. To overcome such a situation 
it was decided to replace the gear 
with a steel gear flame cut. A paper 
template was made of the gear’s pro- 
file and placed on a modern flame 
cutting machine. The profile was 
then cut from a 3 in. steel plate, the 
face width being reduced because of 
the stronger material, and in less 
than two hours this pinion (Fig. 4) 
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Fig. 3_Flame gouging 
simplifies the task of 
shaping the end of an 
8 in. shaft (left) to fit 
into a rolling-mill drive 
clutch. (Right) The 
nearly finished’ shaft 
and a flame cut clutch. 


Fig. 4__This steel gear 
was flame cut from 3 in. 
steel plate. 


Fig. 5—With the easily 
made templet guiding 
the cutting machines 
tracing wheel, this 3- 
ton pitman was readily 
shape-cut by the oxy- 
acetylene process. Note 
how the pieces were 
nested, on the template, 
to conserve material. 





was on the machine and the bending 
roll was back in service. 

The remarkable part about the 
flame shaping of gears and pinions 
is the fact that in many cases the 
teeth require no further machining. 
When the machine cutting operation 
is completed the teeth are nearly as 
perfect as machined teeth. In any 
case the tooth form is sufficiently 
true, on the larger pitch sizes, to per- 
mit installation without further ma- 
chining. 

Production Flame Cutting 

The steel mills, with their main- 
tenance problems, are not the onl) 
places in which flame cutting is now 
replacing forging and other machin- 
ing operations. Manufacturers of 
various types of equipment are find- 
ing that flame cutting can be advan- 
tageously used in their production 
operations and when it is used their 
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machine tools are freed for more 
urgently needed production problems. 

Shape cutting of small machine 
parts is constantly being practiced 
by many manufacturers to relieve 
congestion in their forge shops and 
foundry but of equal importance is 
the work of flame cutting to relieve 
An example of 
the manner in which flame cutting is 
employed for new _ production is 
found in the plant of a manufacturer 
of linoleum cutting knives. These 
knives, which were formed previ- 
ously in a milling machine, are now 
flame cut six at a time, Fig. 6. This 
is accomplished by stack cutting, a 
method by which six plates are 
stacked, clamped tightly together and 
then cut, using a flame cutting ma- 
chine. The true finish, smoothness 
and high quality of this method of 
cutting may be observed in Fig. 7. 
Here again the quality of the cutting 


the machine shop. 


Fig. 6—Linoleum cut- 
ting knives are shape- 
cut six at a time by 
means of the stack-cut- 
ting of piled plates with 
an oxy-acetylene cut- 
ting machine. 








Fig. 8—Flame cutting quickly shaped the many pieces needed for this crane beam. 


is sufficiently true and keen enough 
to eliminate the necessity of further 
machining operations. 

Machinery frames and heavy struc- 
tural parts are also being fabricated 
readily by welding with the assistance 
of flame cutting. In this type of fab- 
rication it is not unusual to flame cut 
material for all-welded assembly 
which varies in thickness from ™% in. 
to 4 in. An example of the applica- 
tion of flame cutting for subsequent 
fabrication by welding is shown in 
Fig. 8. In this illustration there is 
pictured a partially completed crane 
girder showing how many flame cut 
pieces are welded together to form 
what will be the world’s largest all- 
welded crane girder. 

Plates ranging in thickness from 
fa in. to 114 in. are being welded into 
position. This girder when com 
pleted will weigh 45 tons, have a 
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span of 105’-0” and be over 8-0” 
high at middle. 
joined by welding to form a huge 
girder which will be stronger and 
more rigid for its weight than is pos- 
sible by any other method of con- 
struction. 


As a result steel is 
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shows the 


Fig. view of the 
scrap 
quality of the cut edges 


high 


1 
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These, of course, are 
examples of the important roles th 


manual and machine cutting torcl 
are playing. There are many flam 
shaping applications which becaus« 
of their military importance cannot 


he discussed at the present tim« 


The adaptation of flame shape cut 
ting to aid in fulfilling industry’s 
needs for forged parts is just anothe1 
illustration of 
It is this initiative which has speeded 
forward our defense production 
gram. 
discovered ways 
flame to relieve 
forge and machine shops fo 
essential production 


The 
follows: Figs. 1, 
Linde Air Products Co 
Author, Fig. 
Corp., and Fig. 8, 
Engineering Co. 


\merican ingenuity 
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A diesel-powered welder maintains e« diesel-powered ditcher. 
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Substitutes are in order! It is so that you. 
the fabricator of welded products. might be 
able to substitute materials having similar 
chemical, mechanical and welding proper- 
ties for those materials you are unable to 
obtain, that this survey was made. 


| 
! 
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Weldable Alloy Materials 


In this eighteen page tabulation 317 weldable 
alloys, ferrous and non-ferrous are listed. 
There is given information as to their chemi- 
eal and mechanical properties as well as their 
welding qualities by the are, gas and resist- 


HE constant demand for 

stronger and lighter fabrication 

has lead to the desire to weld 
alloy materials. Alloys, both ferrous 
and non-ferrous, however, frequently 
demand a special welding technique 
because of the “tricky” reactions, 
when subjected to heat, of the va- 
rious elements which have been com- 
bined to produce the alloy in question. 
Naturally, under such conditions, 
there is a tendency by a fabricator to 
question the advisability of welding 
any alloy material which he has not 
previously welded or which he knows 
is weldable. 

In these days of substitutes, it is 
often impossible to obtain the “old 
standby” alloy and instead of a new 
one, “substitute” alloy comes your 
way. Well! Can “substiute” alloy be 
welded? Who makes it? What are 
its normal chemical properties? Me- 
chanical properties? In what other 
shapes can it be obtained? So that 
the readers of The Welding Engineer 
might have all this information at his 
fingertips, a survey was made and 
the results are published on the fol- 
lowing pages. 

In this survey questionnaires were 
sent to every known producer of al- 
loy material in the United States. So 
that the final results would be of 
greatest value to those in the welding 
industry, only those alloy producers 
making sheets and plates were con- 
sidered eligible for listing. Such 
limitation naturally prevented the list- 
ing of many alloys but it is felt that 
those in the welding industry are 
primarily interested in welding alloy 
sheets and plates. Of course, if a 
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anee welding processes. 


manufacturer produces alloys in 
sheets and plates and also in other 
forms, practically all of the available 
forms have been listed in the tabular 
results of this survey. 

The chemical composition of the 
various alloys listed must not be con- 
sidered as exact. They are the nomi- 
nal or approximate percentages and 
may vary within the practical limits 
which will not materially affect the 
other qualities of the material. It 
should be noted that in many alloys, 
particularly the ferrous alloys, that 
phosphorous and sulphur is not neces- 
sarily considered as an impurity. 
These two elements are frequently 
added to the alloy to improve its 
machining qualities, etc., thus ac- 
counting for their presence in seem- 
ingly high percentages in some alloys. 

It should be noted that many of 
the various types of stainless steels 
are produced by most of the major 
steel producing companies. While 
several of the copper alloys are com- 
mon to the three listed producers of 
these materials. 

The various clad alloy materials 
have also been included in this sur- 
vey. The stainless clads are listed 
among the weldable ferrous alloys 
and the nickel and related clads are 
in the non-ferrous listings. In either 
case, the chemical composition, me- 
chanical and welding properties 
which are given refer only to the 
clad material. Inasmuch as_ these 
clads are usually bonded to a mild 
steel ‘plate, little difficulty is encoun- 
tered in welding the mild steel plate 
so naturally those references made to 
welding properties are those of the 
clad alloys. 


The mechanical properties of 
welded strength, tensile strength and 
ductility are also only the nominal 
figures. In most cases it can be as- 
sumed that the figures given are the 
minimum expected results. These 
mechanical properties frequently 
range between wide limit because of 
various processing operations, such 
as, heat treatment; hot or cold work- 
ing, annealing, etc. 

Under the heading of Welding 
Qualities it will be noted that only 
the arc, gas and resistance process of 
welding have been considered since 
these three processes are the only 
fusion welding processes practical for 
joining sheets and plates. Unless it 
is otherwise noted, it should be con- 
sidered, in these tabulations, that arc 
welding refers only to the metallic arc 
welding process. Many of the alloy 
materials listed are also weldable by 
other arc welding process, e.g., 
Atomic hydrogen, carbon, or sub 
merged melt (Unionmelt) processes ; 
but since the use of these processes 
and information regarding their re 
sults when welding alloys are limited, 
they were not considered in this 
survey. 


In the case of many of the alloy 


. materials available, they are weldable 


only if certain conditions are met. 
Most of these conditions are sum 
marized briefly in the footnotes ac 
companying the tabular listings. If 
any doubt exists after having noted 
the requirements which, as outlined 
in the footnotes, must be fulfilled to 
successfully weld a given alloy, it is 
recommended that the producer of 
the material be consulted. 


THe Wetpinc ENcIngeER—OcToBER, 1941 











AILISCNYVY BRAATOEDIAI ¢C CoerDbDoril ic 


‘maA DI & 


ir 


.- 








“‘pareouue por YO JI “Ba ‘pod o1gimaqgsne asf) “S] “WOISOLIOD 03 aoUtYSIBe1 
UINUWIXBU J0j Auesseo0u BuywoUUY “Z] “pepjem ysey oq ueH ‘g] “Survey yied se sodequeape jeoSanjjeyou sues ayy Ajjeoyoesd sojuoo ues yeoqesd oyenbapy -adiasos pue qaed jo sozoBse go 943 UO spuedep Ajyensn 
Suyeouue joes ssosys 10) AzSS900U OYJ, “C] “[IL9JeU OY JO ssaUyoIYy pus UOIZISOduI0D O44 I0j o[quyins aq p[noys SuIpjam Sutnp sangesodure, aqq ‘posmbes st Surpjam Burp yeoyasg “pl “suoijoes Aavoy ul Surpyam 
FULMp pepusewMuOdel 10 polIsep SI J OOE-OOT Jeogedd MOT “g] “Zurpjam SuuNp pepuemurodes JO parisap st J OOE-0OT Feoqoud MoT “ZT ‘ose posmbas onbayoa, Furpja jewedg *pe1sezeu oy} JO Sssauyory, pue 
uorpIsodm09 94} 10} e]qezINs eq p[noYys Zurpjom Sutmp eangesoduiey 043 ‘poammbad si Surppaa Burnp yeoyosg *[] ‘peyeouuy “QO, ‘“Suyeouue Aq pasvosour yySueys yoeduy “G “Fuipjam 4109je aAored sseayg “g *poatnbes 
"SUOI9008 UIYT, “g “posnbes oovjans poyoig “¢ “A[MO[S [009-—qBoyelg “F “a[IJONpP oyVUL 07 ajqeuy “g “yeay ysog “Z “AZONp eAoaduT! 07 pue ssoud]}}Wq DAOWAI 07 pozsedans Zuyeouuy “| 
"poqeaug qeoq Ayjensn *z “poeysiusny se pasn “4 “g"1,/000000'2 “x “SL /000'00ST * “S'L/000'0S2'T “A “S°\L/000‘0E9'T “Nn “soedg 
AAGN "S'f 09 WNIpeueA eseuRSuRy,Y ‘a “soedg AaeN s0 Amy “g'f) 04 Ajoyy owouyy “p “soedg "Jy" L'g"y 97 WnipeutA ossouesuvyy ‘0 “soadg “Jy [gy 09 Ajoyy woqueg ‘q “soadg "J L'S'V 9} [9998 [PYIIN “B 
‘[BllezeuM 10z43y pue eines Oz uo poAojd 
-we Apuenbesy 81 4] “poyjeul ose o1yezow 94 Si se SAOT[e oSaYyZ YIIA YIOM [es0Uad 10; poydepe [jam SB {OU SI 41 4Nq ‘sUOIzIPUOD UIeZI09 JapUN SAOTTY WNIMIOIYO FYSIVAYs puL JayoIU WNIMOIYO 94} 04 ATNysse0ons parld 
-de oq Sem Zutpjam sed jo poyjow siggy, =X ‘a[qupeae eyep Zurpjam ON =q] ‘a[qepjaM ApVUIpPsO YON =F ‘(89}0U900] 9a) SUOTZIPUOD a[qRIOARs JopUN o[qepfamM —q ‘o[qepjan Apipeey =—yV :serqyend Jurpjeyt 
‘spor=y “Buiqng = J, ‘odin = 4 ‘sieq=q “polos JOY=YH ‘parfor ploo=YO ‘sqooys=—g ‘saqzejd =q :sus0y ojqepeay | 
‘oj8 ‘Suimesp ‘Suyjos poo ‘Suryeouue quew yea yeey “Se ‘sesnvo 10490 10 sassav0id uoyonposd Jo osneoeq SaeA YOIYA oFueI ozvoIpul (QC-gZ) SemNSy ofqnop fenjea wnwruIM seyeoIpUl (QC) ean3y e[FuIg,, 
“AQOISe[|] JO sninpoy;w ‘isd 900‘000‘EZ @ UO peseq Si pue ‘SeAIND UIBIZS-SSA1jS WOI] paUlezgoO SI eNyeA ayy, *,] Ul ,Z00" JO uoIQeSuU0;a UB son pod [[[M GOI peo] 4BYy SI YQSUaIysS plat, 


juam4ves yeep] “2 








































































| a ad v | ai a C8-0L | SL ‘PISO CA OEE IG XUU Cp uy (9)¥ epeir 
| | | ‘XBW QI° °C {*xBul CEy’ “qd {xB GF0’ ‘3 | "eq ‘ysanqgszyzig “diog jeeqyg “9° 6E-C22-V WLSy Il 
or | a ad | ofl ‘d‘d} A | 282 PSL! ‘09°-0F “OW 
| | | | “OE'-ET" “IS -06°-0G" “UY “xeU 
8S°-ES" "OD xVM CEO’ “qd 'xeUl OFO' “Ss ‘eq “ydangszyig “doy [209g “Sf |(Q)Oepesnpoz-V WLSV}] OI 
6 | a a | vf ‘A ‘d A | g8-02 |'S'\L %s¢" ‘09-0F “OW | 
‘OS-S1" “IS ‘06°-0G° “Uy, ‘xem 
1Z°-0Z" (O {°xBUl CEQ’ *g {*xew OFO' 'S ‘eg ‘ysangszqig “dog jeeqg “99 |(q)q@ apes F0Z-V WLSV | 6 
8 a a | ofl "d ‘d A 1-9 SL %ee" ‘o9-0F “OWN 
| ‘OE-ST" “IS ‘06"-0G" “UY Sxeu 
CS-8T" “D + xXBUl CEO “_ S*xXBU OF “S "eg “ydangsggig “dioy jaeyg “S"f |(q)Veptsn F0z-V WLSV 8 
L a a | off ‘d n L8-CL SL Yee} $2°S-00'S “IN ‘OS™ET" “Ig xu Og uy 
| XBW GZ" “CD fxBU CEO’ “g S*xeU OFO" Ss "tq ‘ysangsild “dioy Jaa9g “SN |(e)Qepeungos-VINLSV| 2 
9 | eo Fe tee ‘d n | 28-02 YSe"| GL°S-00°S “IN ‘O8"-ET" “Ig S*xBUT Og’ ‘Uy 
| “XBW QZ" "D SXBU CEQ’ “_q '*xXBU OPO’ “S "ed “ydingsaziq “dioy jaeyg “g°fQ |(®)qopesy g0z-V WLSV 9 
| iene —— — - a = as a —— ~ ss ——— —— eu [ome 
C (I ad | «ff ‘d n LL-S9 =|'S\L 28S"| $2°S-00°S “IN ‘OEE “Ig ‘*xBU Og’ ‘UP 
| “XBW JT’ OC i°XBUl CEN’ “|g i°xXBUI OFO’ Ss ‘eq ‘Ysungszyig “diog [9099 “Sg *f |(8)yoepelyeoz-V WLSV ¢ 
I cI | ad | eff - te | Z | z O€'-€%" “OW ‘06°-0L" “AO 
‘00°S-E9'T “IN ‘OE-EL" “IS ‘08"-09° “UL 
| ‘Gh'-Gg" “ Mxeul CZQ" “gq {xB EZ" “sg "Wd “YBungszyiq “dio j9aqg “S"D Leeh-A ISIV| + 
£ af | A | off “d ‘d z a a ‘GS-E1 “OW 
| | ‘OL'I-08" “AO ‘0€"-E1" “IS f00°I-G2" “UK 
| | ‘Ch'-OF' “O {XBW OPO ‘d ‘xem QCO’ sg "eq ‘Ysungszyiq “dioy ae4g “gp Zrib-V ISIV g 
c a | Gd | eff ‘d ‘d ‘§ z z | z "CL°S-O3'E “IN ‘O8"-ET" “IS ‘08°-09" “UN 
‘EE°-8S° O “XBU OPO’ ‘d XBW OFO' ‘Ss ‘eq ‘qsingsyqiq “diy [904g “S"p Ofe2-V ISIV| 3% 
oe) ae a Vv "Ud ‘s A A A ‘GB'-C1" “OW 
“GL'T-OF'T “IN ‘O81 “IS ‘OS*-08" “UW 
“XBW ZT" *f) XBU OFO' 4] S*xBM OFO' “Ss "ed ‘Ydinqszig “dod [209g “g" S09F ISIV{ I 
OOULISISOY | SBI) | iV "Ul g Ul isd Qoo‘T | sd Q00‘T (9u9910,7) 
‘oN Lojqepleay sull0y % Woy | a4 49599) , “49999 UOIPISOdMOD [voIMEyD jeUIMON JaINzoVNusyy [811048 JT “ON 
tyeeyyend suipjom “BSu0;y | aisuay, | platy 





| LASHS SNOUAIA—STVINALVW AOTIV JISVATAM 


CRI Rae Nea Rag  -0: ta en N Be 9s at at manent en 














62 


86 


02 


61 


81 


FI 
el 


él 


‘ON 


3 | xX \ 
id X \ 
1d X V 
1 ey 
id i ¢ \ 
| 
if X \ 
ras a V 
| 
| a — 
y |x] ¥ 








“ ‘ad dH d 

M & d 

Md UH UO d 
M “ad d 

"M ‘d ‘UH “UO d 
“M ‘“@ ‘UH “UO ‘d 


"M UO d 


"M “A “UH “UO “d 


"M ‘A “UH “UO “d 


"M ‘A UH WO 


"M ‘ “UH WO 


"M ‘G “UH ‘d 





V \ "M “A “d 
i 
\ | x \ “M ‘ ‘d 
\ | | v | M ‘€ ‘UH ‘WO ‘d 
| 

Vv | eo *M ‘a “UH ‘UO “‘d 
7 

Vv : 2 \ "M “A “UO “d 
| \ ix \ “M ‘a ‘WO 
=: nd | uf 

\ V v ” 

gd d oh 
| gouegsisey] se | oy 











| f{somyent sarpye 


@ 134HS 





LayqepleaAy suo] 


O¢ 


O¢ 


o¢ 


()« 


Oo¢ 


oc 


"aur Z 


4, Uoly 
-esu0[ 4 


ut 


OY 


OY 
OY 


OY 


OS 


isd 900‘T 


++ “49°38 
ayisda] 


Of )-f I’) «f Jj ) 
Ct NE-EZ “AO BIA CI . 
Ot 7-81 “AO **xXBIX CE" DO 
c¢ QIT-FI “AO xeyy OC “IS xe OC “UW 
“XW ZITO XBT SZ0° “d -X®IN 20° 'S 

c¢ CET-CTT “AQ xByy Oc’ IS xByy OS “UN 
CNBIN CTO SXBIN 20" “d “XPV S30" 'S 

ce 

OZ -Ol' IW CSET-E' IT “AD °X®IN 80° O | 

cg ‘oO x O01 40 
‘O@-LT “AD S18 IN “XP OO 

ct “UlY 
‘OXF ML ‘03-21 “AD ‘01-2 “IN *¥®IX OT O 

ce t-£ “OW 
‘OZ-81 “AD SFI-OT CIN -X®IN OL OD 

ce €-% “ON 
‘81-91 “AO SFI-OT IN | X®IN OL CO 

cE OZ-FZ “AD SIZ-61 IN - XP®IN CSO 

cE 

92-22 “AD ‘FI-ZI IN *X®WN 80° “O 





6-2 IN XBW ‘¢e" 





92-2S 
o£ 
‘CI-OT “IN * 

OF 

‘O1-8 “IN 
ce | 

‘01-8 
OF 
Gl "IS -O8'T “U 
Qc “OF “Nn, 

S" r “Ac 


*XBUl OZ °O 


| isd 900‘! 
+ 4448 
pyar 


IN SXBqY 


- XBW CE) 


UdIzISOdMOD JBOIWaYD jeUIMION 








‘IQ SFI-ST IN X80" “OD 


62-61 “40 
xe 0% 


UX “XBL -80" “DO | 
0Z-81 “40 | 
“XBW O'S “UN -XBIX 80° “O 


0°0Z-E°LT “40 | 


CST “YIN -02°-80° “OD 
81-91 “4D 
I “UX -02°-60° “OD 
W ‘EF O -0€0° “d - FEO 
‘d 09° “YUN -ZT DO 
PI°-80° “A 


“d -xeu 0FO' 'S 





» -CRy’ 


}U90194 








0D [arg 


‘diog 1993S 


"di0g j9034¢ 


‘ 


‘diog [9949 


“d10g [9099 
“di0g [2249 
“dioy [909g 
“dioy [204g 


“diog [9239 


“dio [2098 
“di0g ]203g 
“diog j9049 


“Glory [9999 


“dio [9039 


“di0g [993g 





eq ‘ysingszyig 


ny Aueysoaryy 





‘eq ‘ysingszyIg 
wnjpn’y] {usyselyy 


‘eg ‘YsiNgsziig 
wnjpny Ausygsey 
‘eq ‘ysingsyztd 
wnjpny Aueysoy 
"eq “YSiINgsz4Iq 
wnjpny Auaysaly 
"eq ‘4Sings9414 
wnypny Aueyqsary 
‘Wd “Yoingsiyid 
wnipny Ausyseoly 
"Bd “4Sings93Iq 
wnpny Aueysery 
"eq “G3ings941d 
wnyjpny Aueysery 
"eq “43ingszyiq 
wunipny Aueysoeryy 
‘eg “Ysingszzg 
unjpny Aueqsory 


"eg “Ysingszyig 
wunjpny Aueqsay 
‘eq ‘Qaings}yid 
wnjpny Ausysary 
"eq ‘43ungszyig 
wnjpny Aueygsolry 
‘eq “Gdunqgsyyig 
wnjpny Auaysary 
‘eq “4sings3yig 
wnipny Auaqsaly 
‘eg ‘4singszzig 
wnipny Aueysaryy 


‘Bq ‘af[lASeqBOQ “Og Je03g suayn’y] 


"ed “Ua yIoqyousuo’) 4 





‘e@ ‘Ydingszyig “dio jeeqzg 


) 19938 poo utly 


w2 
~ 


yg od Ay, 

QF [ejoWy AuogZery 
‘TOS CG4y, | 

OF [%20V 





8Z [Bef Auayse 





1Z [®qayy Adaqsarry | 





LI [eqeyy Auaqdery 
| ZI [easy Aueqgdery 
HN-2I 

[ejay Audeqsary 
|D-8-B1_ 1299 }¢ {ueqsoly 
L-8-81T [899 IX {uaqsally 


‘vadg W-8-81 
[@qayx Auaysery | 
W-8-81 
19qgsay 


[839 JX 
Luagaay | 


si 
SZI-SZ [89e~ Auaqzary 
Aueaysaly 


S-01-02 
Auaysayy 


E1-SS [®99N 


| [899 


S-S-ST [23° W 


Auaysary | 


S-SI [eqeyy Auegsoyy 


| L-LT [8qepy Ageqdoyy 

SuIysisoy woIseiqy 
[q-a4qg “MY 
gq apes 


6E-8SS-¥ WLSV 





| [Bt199 8 fy 


LI 
er 


61 


$I 


SNOUWIA—STVINALVA AOTIV 319V0TSM 


44 





*‘pa[vouue pol YO LI “Ba ‘pos o1Q1WE4SNe asf) “S] “UOwOLI0D 0} voURYSISOI 
WiNUIXeW 40; AJUssadeU SuljeauUY “L[ “papja® ysey oq UeD “g[ “DurQRey yued se sadequeApe jeoidanijezau aues 4} Ajjeooesd Jojuod uv yeagesd oyenbepy ‘eo1Asos pue qued jo Jaqovseyy 043 uo epuadep Aljensr 
FulpeouUe joijes sso13s 10; AzIssa00U BY], “Cl “[BIuazBUL oy} JO ssaUydIYR pues UOIzISOdWOD ay} JO} a[qezINs aq p[noYys Juipjau Suisnp sinqeiedwmay 044 ‘posnbed st Surpam Funp ywoyosg “FL “suowyoes Aavey ut Surpjom 
SULNP pepuemuodas 10 posisap SI J OOE-OOT Jeeyesd MOT ‘ET “Surpjem JZulsMp papuseuuodses 410 padisap St J OOE-OOT Weyesd MoT “ZI “ose posnbes onbrugoeg Suipjon peioodg ‘yelseyeuI ey4 Jo ssauyoIyy pue 
uolzIsod WOO 64} 10; aquzins aq pjnoys Surpjem Sursnp aingeseduia oy4 ‘posinbod si Suipjam Sutinp yeoyasig “[[ “popwauuy ‘QO, “Buljeouue Aq paseosout yyFuesys yoedmy “G4 “Fuipjam 199je daoyed ssoagg *g “peamnba. 
qU9W4B014 4Wway] “Z «“suoWoes UIyy, “9 “pasmnbas GOVJINS Payyoig “¢ *A[MO]S [000—4vaqalg “f ‘a[IjONp 9yeU 07 afqeuy “Eg “QRaYy 4s0g ‘Zz “AgIgonp saoudut 03 pue Ssauoiz}IUq PAOULA OF paqzsedsns Sureouuy *| 
"S°L/000'000% “x “gL /000‘00S‘T ** “S\L/000‘0EL'T “A “S°L/000‘0E9'| “A “Soedg 
AABN'S'f) 07 WnIpeus,A ssouedueyy “a “soedg Aaen 10 AWay'g'y 03 Afoyy eumouyD “p “soaedy "JY *g'Vy 99 WnIpeueA esouRsuRyy ‘9 “soadg “JL ‘g*y 03 Ajoyy uoqueg ‘q “soadg “JY L"S"V 99 [909g [OYIIN “8 
‘[RiuazVuU JazYySy pue asnes gz uo padojd 
-we Ajjuenbed 81 4] “poyzew due o1jegow 949 SI sv SAOTTE oS04} YRIM YsOM [VIVUET 10j poydepe [jam SB yOu SI 41 4Ng ‘sUOIzIPUOD UIezI0d JopuN SAO][Y WNIMIOIYS 4yTIVIys PU JayoIU WNIWOAYD 9Y44 04 A]jnyssedons pod 
L=X ‘O[Qeplvae ejep Surpjem ON =] ‘a[qepjam A[lswUuIpso JON =( ‘(8e}Z0UZOO) das) SUOIZIPUOD o[qesOAR] JopUN aiqepjay =—q ‘eIqepjan Apipeay=—y ssaryyent Furppoatt 
‘Spol=Y ‘SUIQNY= J ‘AdIM= AK ‘SIVqG=g_ ‘polfol JoY=YY ‘poor proo=— YO ‘syooys=g ‘soyejd=q :swioy ayqepreay 


-de aq Avw Surpjam sed jo poyyour siy 


‘970 ‘BUIMEIp ‘Buljod pjoo ‘Suljwouue ‘yuaw4ees3 yeoy “Da ‘sesned Jaq30 JO Sassed0id UOIONpoid Jo asn¥daq SalIBA YOIYM OFUBI OZBOIPUI (QC-gz) sendy afqnop ‘anjea WNuUIUIM saqzvoIpUL (QC) saN3y auig,, 
"APloigseyy Jo snjnpoyy ‘isd OOO‘000*ES & UO paseq SI pU ‘SeAIND UIVIYS-SSo1]S WO1J PAUIezGO SI aN[eA YT, *,] Ul, ZOO’ JO UOISZuoJe ue sonpodd [IM YOIYM peo] yeYy sl YQBUerys Ppatz, 

























































2G 
OF | a | ¥ \ ‘d 's| ¢9-09 | cg OF OZ-81 “AO {01-8 “IN 109°-0E" “Ig {xEU 09's | ‘O1YO ‘UMOZOPPIY POE OdAT, ‘Q-QI [909g 
| | | ‘UY {XBW go’ OD S*xeW gO’ ‘g SxeW ¢EQ° ‘sg “OF TT Jay uBolow Yy | ssayuiegg oom Uy OF 
cf a & v | d ‘S| o9-¢¢ 06 | ct 0Z-81 “IO cog odfy, 
“O1-8 “IN y-OF" “IG “XU Ce] “UW “OIG “UNOJTPPI S-ST [9898 
| | | | | | ‘{0Z'-80° JeA0 ‘yg i*xeul EQ’ *g {xem ¢Q° "Ss “O9 TIN Suyjoy uvowoeury | Ssa]ule4g OoMZy CP 
rr | ad rr rey 4 ‘d g | ¢¢ 06 cP *SI-91 “AD *6-L “IN ‘Cb “IG ‘¢g" “UK | “O1GO “UMOJTPPI], | L-LI [9938 
‘02°-60° "DO *°X® €0° ‘d ‘x8 €0° ’S “O° ITA Juypoy ueowewy sso[Uleyg OOWlIY PP 
ot d V \ ‘d ‘S| a3 | ct | 0€ £00° “Is “O1LYO “UAOP[PPIY | 19938 “H *O 
| | ‘09€" “UW +00" “DO +800° “d ‘080° *S “OO THA SUrT0e weo}oUry | dyBquieq oowsy| eh 
bad o) — = errs — oo anim . — Ss) A si ‘ ; —— Se ee 
oP d V V | ‘ad ‘S A cP 0€ “WIW 02° “ND +00" “IS “O1YO “UMOZTPPIV | [PAIS SULvIg 4addo,) | 
| *098° “UW ‘0L0° “O ‘800° “d ‘080° “S “OD IA 4ajoy ueouemy diisquieg oomy 44 
IF d V ie "ad ‘S ce cy Of £00° “Ig O14O “UMOZ PPI | uody yoRU] 
| -C£0° “UW *S10° “DO *¢00° “d *¢20° “*S “OO THN Sujoy Ueoemy diidqyureq oouiy If 
OF d V V ‘d ‘S| bF-92 Ch-0€ LS-92 “O1IYO “UMOZ PPI | 83904 
“OO ITW Buyyjoy uevowemy eulay, Juoy oomay OF 
6£ ad Vv V ‘d'S ce cy 0€ | £00° “iS -SE0° “UW S10" “9D ‘S$ “OIYO “UNOJI|PPIIY 
| “OX TTA Suyjoy ueowouy UOJ] JOSUT ODULLY 6g 
SF qd V V | ‘d ‘S| 2-82 ¢1-¢9 “Ura QS | OT’ “OW +09" "ND ‘CL° “IN *80° IS | ‘OIUO “UMOZO/ PPI 
| | ‘Ch “UW ‘OI OD ‘OL’ “d ‘080° *S | “O° IIA Juypoy ueoiwauw y apisuay, Ys ow uy ge 
LE | ad Vf V | ‘d ‘S| -0F | C8-CcF C8-8C poyioads se ‘ng | OIG?) “UMOZI PPI] pal[oy 
‘0¢°-0Z" ‘UJN '80°-F0" “O £¢Z0°-800° ‘d “OF TIN Juyjoy ueowow y POO Y JOH oomsy Le 
Of ad Vv V d ‘$ Gt cP ( £00° *! “OIYO “UMOJ PPI 9998 H-O 
‘098° “UJ ‘020° “DO ‘800° ‘d ‘080° ‘Ss “OO [YY suypoy uvouowy peziuBAler) OOULIY 9¢ 
cE | ad Vv | vV | ‘d‘S| 62 ch Ci Of | "UI 02° "ND ‘00° “IS ‘O14 “UMOFIPPITT (9948 d-O 
| 098" ‘UW ‘010° ‘) -800° “d -0€0° — "O64 WN Sulyfoy UBdILIAWY PeZIUBA[Bl) OOULLY c¢ 
re ad ‘Be V d‘S St cP OF i€00° “IS -CEO" “UW -C10° "DO :¢00° ‘d *EZ0° “Ss OU UMOJ[PPIIV 
“OO TI fuljoy uvowoury |uory yosuy] ayes) Cow uy rE 
et rt | ca | cdl ‘d $ cZ O8 $s ‘CTL “AD -OF'O “IS “OIYO “UMOJITPPIY 
| | ‘CLO ‘UW :90°0 (OS UNIN “d Sul ‘S| “OD ILLJN Surpjoy uvoueuy jeegsmoug) omy ¢¢ 
VIURBSISEY] Sen | oy “Ul Z Ul | isd goo‘t | isd on0‘T (4u9010]) 
be eS eee | LajqeyiwAy suo 7 % wor | y4 “4939S | , 49399 UdIpIsOdmMOD [BOIMaYD jtuIMON J9INZOVINUv IL [@1194e py 
tiseyyenty Surpjay | | -esmo[y | apisuay, PIPIA | | 





























F9 ra 14 +s | pra 

£9 | afl | ol 

co Ci Vv V \ 

19 | V \ V 
| 
| 

09 | rl rl rl 

ec | ov v |v 

gc V V v 

Lg v V v 

9¢ v V v 

e¢ v \ V 

Fo v \ V 

a el a 
cs ef ef el 

I¢ eff ef | cf 

o¢ a v V 

6F a V v 

SF a | ¥ v 

lt a \ V 

QOUBISISOY] SB) | Vy 
on 
tisonyend Surpjem 











d| ¢& 
‘d ‘S| 2 
‘d ‘S| $6 
‘d°S 0€ 
‘d'S 83 
‘d‘S 8Z 
‘dS O€ 
‘dS 83 
‘d'$ 8Z 
‘d’S 0€ 
‘dS LZ 
‘dS €% 
“d S| oS-cP 
"d ‘S| O0&-0F 
‘d ‘S| $¢-cP 
‘d‘S cy 
“Ul g Ul 
Y wory 
-B3U0[] 





€ 133HS 





OF 























9°E61 FLT | 
Vist | = Fer | 
09 ch 
09 ch 
gg OF 
09 oh 
09 ch 

| 
c¢ OF 
cg og | 
cL ch 
08 o¢ | 

| 
og OF 
og OF 
cs OF 
&6 aa 


isd Q00‘T 
ex “4959S | «4959S 








opsueL PISA 


‘ 








09°-OF “ON '¢Z Si (QR 1] 
+ U ()f BW OPO Q 

fh TA 

GA AX 

61 oS O08 IV -02 ») -OLf d -SZ Q 
g* OWN 

0% < oQ* 1y\ \ 3 ; Q 
Q 

eT "9! “a 

‘ly -xXVul OT’ “IN -O€*-CT° 

"IS (OF'-02° “UJ I-08" “O °S20° ‘d -¢20° ‘S 


OZ'-O1' “40 £0Z°-01" IS} 


SS°-O1" “GIN -ZE1-SS' 1" 
£00" IS 098° “FIN -0L0° 


‘UIT QZ" 
‘09° ‘UIT ‘OL0°° 


$00" “IS <eE0° “UIT ‘CT0° 





€00° “IS ‘098° “AIX ‘020° 


‘OD +820" ‘d *€60" “S| 


‘9 ‘800° “d -0€0°'S 


"ND +800" “IS 
0 ‘800° “d ‘080° “S 
‘DO *¢00° “d *€20° “S 


‘O ‘800° ‘d ‘0€0° “S 





‘09° 
-CgO° ‘UY -C10° 





FI-OL “AD + “IS 


“XBUl CT’ *O **xeul 


SI-FI “AD -0S" “IS :09°~( 


“xem ZI ‘oO ixew 


‘UJX ‘020° ‘O ‘800° ‘d ‘0€0° ‘S 


*”) £G00° “d *¢Z0° °S 


‘Cp’ ‘Uy 
£0° "qd -“xew gp’ '’s 
3 





€0° “d “xem g0° 'S 


O€-€Z “AD *00'T “IS -*x¥u OS “UV 


“XBUl CE’ "oO i*xeul 


€£0° ‘qd “xem go" 's 


UOGIVD XHT “WIM “Gd 'OZ-LT “AO 


‘T1°S “IN {°xX¥U Cp" 
“XBW QT" "O ‘*xeu 


‘xeul FI ‘IN 


-X8Ul OT" 


-09°-0€" 
‘oO xeul 


'09°-08" 
‘orxew 


‘XU FT ‘IN 
‘xVUl QT" 


96°GG 
‘UL “XBW OZ" *O .xeu 


“ID -FI-EL IN -06° “IS -CS'1 


"IQ “NB (CT “Uy 
£0" ‘d “xeuw ty ‘Ss 
F-€ “OW -OG-81 “AD 
“xew 00'S ‘Uy 
£0° ‘d ‘*X8U gO" 's 
€-S “OK -SI-9T “AO 
IS ‘xeu OOS ‘Uy 


€0° “dq “xew gO" “sg 


"Ig 


£0° “d “x8 EQ" ’S 


3090107) 
uorzIsodm0g [BOIMIat sy) [VUITTON 





By ‘aypiAsazeog 
) [9999 suayN'T] 
Bq “Bpyd ‘Auoovy 


‘suog PY uoyssiqd Auuey] 


‘eg “eyg ‘Auooey, 

‘suog FY uoqssiqy AsueH 
‘O1YO ‘UNOZ9[PPIIV 

“OD INN SUljoy Weotew y 
‘OLY ‘UMOZOTPPIN 

“O*9 TUN Suypoy ueowemy 
"O14 “UMOZITPPLY 

“OD INA Suyjoy weoleuly 
“O1YO ‘UNOZO]PPIIN 

“OO TIN Suljoy ueoleuy 
‘O1YO ‘UNOZ9TPPIIV 

“OO TIN Suyjoy ueoeuy 
“O1YQ “UMOZO[PPITV 

“OD INN Sulpoy ueoemy 
‘O1YO “UMOZ|PPITT 

) TIA SUIOY UsMy 
‘O14O “UMOz9TPPITV 

“OD TN Suyjoy uweowemy 
‘O1GO “UMOzO[PPIV 

“OOD TUN Juyjoy ueoweuy 


“—— 


‘ 


‘O1YO ‘WMOZO[PPI 
“OD INN Suyjoy weoyemy 


‘O1O “TMOZO[PPIY 
“OOD TUN Sujoy wovemy 


‘O14 “UMOZO [PPI 
“OO TIN Buyjoy weoweuy 
"OIG “UMOZ|PPTT 
“O09 ITU 2uyjoy uweoueumy 


JIINJOR NU IY 


d-FOZ-V 





V-F02-\ 


WPH PueY,, 

19998 “H 'O dua 
-yule 4 -disou1z oowiy 
[9039 “aweg "ng dia 
-yuieg-diourz oowuy 
uoly gosuy dis 
| -jureg-diafourz cowry 
19938 “H *O 

diZourz oowlsy 


ne Bs 


| [999 Sutwag qaddog 
diSourz oomly 
uO] 903U] 
diisourz oowiy 
€T 19998 
SSo[UIBIyg OOUlIYy 
LI [99498 
Ssa[Uleyg OOMIY 
LG [9°98 
SSapUleIg OOWIY 


| 


"UO OT-8T [9998 
Sso]UIe4g OOMLY 


‘OW ZI-6I 19998 
sso]UleIg OOMIY 





“OW ZI-ST [9998 
ssapuleqgg OMY 

S1-SS 1999S 
ssoyureyg OOMIY 


| [@llaqe yy 


(OW woquey 





> 8 
it) Lie] 


v—) 
ws 


“ 
rl) 








S 
Lr) 


6F 


8F 





SNOVNIA—STVINALVW AOTIV J1SVATSM 








“po[vouue pol YO JI “Fa ‘pod o1giwazsne os “QT “WOIs01I09 07 dOUBYSISE, 

CINWIXBU 10} AWBssad0U JulpeauUy “2, “papjam Ysey oq ueH “g[ “Sulgvay qued sv sadequeape [eoisinjjezou ames ayy Aljeoiyoeid sejuoo ues yeoyoud o3enbopy ‘sotases puv aed jo JozoRseYyo oy} UO spuedep Ajjensn 

FujpVouUe jorjes S80148 10) AzISsod0U OY], “CT “[VldazeU 944 Jo ssauyoryy pus UOIZISOdWOD 943 10} OIqeZINS oq P[NoYs ZuIpjam FZulMp osngesodure; 044 ‘posnbos st Surpjea Sunp yeayosg “FL “suoyoos LaAvoy ul Supe 

SULINP pepuemiuodel JO paiisep SI J ONE-NOL Yoyoud MoT “g] “BUIPjaM Sup pepuowModes JO posisep SI J OOE-OOT WBeyoud Moy “ZT ‘osye poambes onbruyoe3 Jurpjan jeedg -pelzeqeUl ay4 JO ssoUyoIg, pue 

UOPISOdUIOD B44 10} a[qezins aq pjnoys Suipjam Sutsmp oinqeisedue, 049 ‘postnbed st Surpjom Suynp yeoyosg “[][ “poyeouuy “OQ, “Sureouue Aq posvosoul yyFuess yoedwy *G ‘“Suipjem s0qje eases ssosgg *g “pesinbos 
}U9UI4ZB8I3 FoF] “2 “SUOIzOeS UIYT, “9g “painbes soejins peryoig “¢ “AMOS [000—qRoYyolg “fF ‘aTIJONp oyu 07 aIqeU_ “g “yeey ysog *Z *AZYONP aAosdUII 09 puk ssoue]qZIIq CACM 03 poysedIns Suyeouuy “| 

‘S'\L/000'000'2 *x “gL /o00‘00¢'T "™ “g'L/oo0‘oe2'T A “g\L/000‘0Sg'T “*n “Soedg 
V 0} Sjoyy uoqueg *q “soedg "WW" L'S'¥ 99 [9998 [P49IN “8 

*]B11o4VO 10943] pu osnes gz uo podojd 

me Apyuonbosy $14] “poyzowl oue OI[[eZeM O43 SI se SAOTTE a5043 4ZIM YIOM [BOUT 10J pogdepe [Jom S¥ 4OU SI 41 ING ‘SUOIZIPUOD UIeZIed JopuN SAOTTY WINIWOIYO 4ySIeIys pue ;eXOIU WNIMOIYO 043 04 Ayynyssooons pordde 
aq Avul Surpjom ses jo poyzoM SI, =X ‘aiqupieae eyep Suipjom ON =] ‘o[qepjom AjlueUIpPIO ON =() ‘(8090U900] OS) SUOIZIPUOD o[qesOAR] JOpUN o[qepjoM =—q ‘o[qQepPjeM Apipeey—y :soryyent Surppom tt 
; ‘spol=yY ‘Buiqng=J, ‘oun = M ‘sueq=—gq ‘polfor oY=YH ‘peyfos pjoo= yO ‘syooys—=—g ‘soqejd=q :surzoy opqepreay} 

‘040 ‘DUIMeIp ‘Surjos pjoo ‘Buypeouue “guowyzeasy yway ‘Sa ‘sosnvd 19440 Jo sesseoosd UoWYoNpold jo esN¥ded SOLIVA YOIGA OSULI OROIPU! (—C-gz) SeaNSy aqnop ‘en[ea WNWIUIW soeqyRoIpUT (QC) ean3y ajsuisg,, 

‘Apoyseyy jo snjnpoyw “isd Q00‘000'Ss B UO paseq SI pUe ‘SeAINO UIBIZS-SS013S UOJ] POUTe}GO SI oNjwA ay], *,[ Ul,ZOO" JO UOIyeFuoJo ue aonpod [LM Yorym Peo] FBq4 SI YysuUeI4s pyorz , 


AABN‘S'f 09 WhIpeueA ssouRsueyy ‘a “soodg {avy so Amy's" 03 Ajoyy emosyD “p “soadg ‘WL 'S"¥ 0} WnIpeue, osouRsueyy “9 “soedg “y's” 


















































9) | a ad y | q‘wo‘a‘s a | on | 0¢ 0€°-02° “OW | 
| “GQ*-Cg" “NY +XBUl OZ" “Ig *CS"T-OL" | “O1UO “WOTTISse 
| ‘uy {*xBUl CZ’ °C {xem FQ* ‘g {*xeu FQ” ‘S| “diog J209g oqudey Aojomng| gy 
LL | wil d | of | d ee C6 09 | eg" “10 | "Bq ‘O[[tAseqB0F €-Z02-V 
| | ‘08° “IS ‘22° “UW 22" “OD “610° “d ‘280° “S “OD [909g SueyNT palin Lt 
| ’ | ae = ——w ; wy - - n - _ | 
92 | wil wl | wf FZ gg FS 0g" “4D | "Bq “O[]1A8e7805 V-Z02-¥ | 
| | SL" "IS ‘O€T “WIN “91° “OD ‘910° “d ‘080° “S| “OD [909g SudyN'T | SWO) IS*YW~D| 92 
cL | \ ie ae ae "MA ‘UH ‘HO ‘d ‘S| 62% OL o¢ | OS*T-OS" “4D -xBUr G¢° “IN | 
OS-0€ “ND :XBW OF" “IS ‘09 T-O1'T “UW 
‘XBUl (€° "O ‘XBUl FQ’ ‘qd ‘xeW FO" Ss ‘eq ‘ysungsygig “di0g jaeqg “Ss “9 ud L-109 Cc) 
| 
rE | Oo #) 4) d 81 | OIT OL 8h° “AD “Bq ‘O[[TASAZBOD | 
| | ‘13° “IS ‘86° “UW -0F° “DO ‘820° ‘d ‘220° “S| “OD [207g SUdyNT | osouvsuepuNimoigD)|] Fy 
SS) SS ee ae ee ee Sane eee (eee _ — See pace eee 
| | 
gL V V V | d 0€ £2 a 69° “ND -OL° “AD -0G" “IN "Bq ‘O[[AsazVoy [949IN | 
‘CI’ "IS *Gb" UW SFI’ “OD ‘00° “d +620" “S| “OD [209g Suayn’] ddog wnimosyg| gy 
GL | ontV erV iV d 66 Ll chr 03° ‘LL’ “UW ‘82° “DO ‘020° ‘d ‘180° “S| "Bq ‘O[[lAsezvoy H-G1Z-V | 
| “OO [999g SueyN’T | UOdTTIG-UOquey |} Zz) 
IL | \ viv] d Ig ol oF IZ" “IS -OL° ‘UW *S3° “OD “810° ‘d ‘280° “S “Bd “O[[[Ase7z80H V-ZIZ-¥ | 
“OO [999g sueyNT UOdT]IG-WOqIeD | 1) 
! L 
OL | V 7) ® 7 d| €& L9 OF 81° ‘IS -¢9° “UW ZS" "OD *LI0° “d *S€0° *S ‘8d ‘ojpiaseqeoy d-10Z-V 
| “OO Je09g sueyNT uodTTIg-uoqueg| 2 
69 | \ Vi VY d ce | 69 8E 03° “IS ‘09° ‘UW ‘81° “DO ‘20° “d ‘0° 'S ‘Bq ‘d[IAsezB0/ V-10Z-V 
i } | "OO [9998 sudyNT UODTIG-aoqlBr) 64 
| | } ’ ° ‘ o | 
89 | ont wm | nl | d GG F6 yS GSE “IN Bd 9[[tAseqv0/) 
| ‘GS “IS +39" “UN ‘FSO FIO’ “d ‘810° “S| “OC [909g suayn'T] JOX9IN Goqiey) go 
<9 | d qd | ed | ‘d X COT-08 ¢9 09°-OF “OW +*XBUL CZ" “Ig ‘OS I-ST'T “UW | asouesue yy 
‘XBW CZ’ *C {*xBUl CE’ *g i*xeU OPO “S| ‘eq ‘ysanqgszqig “diog j904g "9" ysiy “AjoyY woqieg 19 
| ad ad |} «tf | ‘dj MM OL OF 09°-OF" “OW ‘S3°-S1" “IS ‘OL T-08" “UN (a8ud % 
“XBW OZ “() XBW OFO' “f “XBW OF’ “S ‘eg ‘ysinqszqig “di0g [9049 “S'*p JaA0) *AJoW woqueg 99 
ne - = es eee, ; — RISES Serie BE mals A ES 
VOUBYSISOY | sey | wy | | ‘ul Z ut} isd gog‘t | isd goo‘T (9U9019,7) 
‘oN |————— ——! LA[QRpiBAY suo | % W019 | gy 49999] , "49999 UdIZISOdWMO, [VoOIMEYH [eUIMION | J9INGOB INU [B1494qe yw "ON 











Ttsaiqyent Surppay -eduoly | episuay, Part 























L6 V 
V | 
96 
c6 | Vv 
r6 | V 
“a 
£6 i. V 
26 d 
16 | d 
06 d 
68 rd 
88 ad 
L8 rd 
98 d 
cs ra 
FS ra 
¢s | d 
zs ad | 
Is d | 
08 d 
| 
BL d 
| | 
g0UB}EISe}] 


rd 


rl 


rl 


rd 





i: 
rd 


rd 


8) | 


rd 


ra 


rf 


rd 


uy 








¥ 133HS 





| Jfseyyend Surpjaa 





49/QBIVAY 


M ‘“€ ‘UO ‘d ‘S 


M 


M ‘“& “HO ‘d ‘'S 

M ‘“& “HO “d ‘S 

M “d “UO “d ‘S| 

d ‘UH “YO ‘d ‘8 

A d ‘UH “YO ‘d ‘s 
‘d ‘UH ‘d ‘S 


d ‘UH ‘YO ‘d ‘8 


wo 


YO “d 


40 ‘d ‘Ss 


d ‘d‘S 


@ ‘UH “HO ‘d ‘8 


d ‘UH “HO ‘d ‘8 
d ‘UH ‘YO ‘d ‘Ss 


swul0 7 



















































)9-GG 06-08 Cr-c GC OW -O' 81-09 ) 
F1-0°6 “IN ‘XB C2° “Ig {00°S “UN 

Uu gf ) BU OFh eum Oen’ “Ss 

09-S¢ 06-08 Ch-SE |0°6I-O'LI'ND‘0°ZI-0'8 “IN ‘SL° “IS ‘00°S “TIN 
BU Q()" ) U (jet) { - xXeu gen’ “Ss 

09-¢¢ 06-08 CP-cs 0'61-0'LI Oo 
‘O'OT-O'8 “IN U°XBU CP Ig XBU OO'Z “UT 

QO “xem ogo’ *d -x®u ogo’ ’S 

09-SC¢ |} 06-08 CF-cs Cc! -0'02-0'8T “NO -0'O1-0'8 “IN -00°% “UN 
| | . XBW Qf) ‘<> . xeul O0£O’ ‘d .*xeu 0£0° ‘| 

| 

09-¢¢ | 06-08 ch-cg | O'OS-E°LT “ND | 
‘OT-0'8 “IN S°XBUl Cy* Ig °xBUl QOS “UY | 
| :XBUl OZ" oo -xew Oey’ ‘d -xew ogo’ Ss | 

08-02 C6-SL 09-SF O'OE-0°ES “NO s*xBUl OE" “Ig ‘*xBUl QC’ “Uy 
{xem ez "CO {xeul OgO’ “gq {xem YEO’ “Ss 

0f-02 | 06-2 Go-SF O'SI-O'FT “NO !xeUt OG" “Ig f*xeUT Og" “UY 
oXBUL ZI") /XBUT OgO" “d ‘*xeUI OgO' “S 

Ge-cz | 8-99 | SESE | OFI-OOT ND SxeU Og "Ig ‘xem Og" “UY 
“XBW ZT") XBUT YEO’ “d ‘*x¥UI gO" “S 

¢"9 9°80 S°E8I 0€°-0Z" “A ‘0Z°-01" “IS 
| ‘O€'-SI° “UW *00°T-06" “0 *€Z0° “d -¢20° “S 

S01 | eect | Fser | CZ'-CT" “A {OL'I-08" “40 ‘0g"-02" “IS 
‘uy {¢¢°-¢F “O {60° “a £620" “S 

1Z | ‘IZI Teor | "STST “AD ‘1h SIN 
Bar ‘ep uN {OL °O ‘¢z0 g 

f CFLI CSF "aD 
€] -CZ° OD -€Z0 ‘Sg 

b6 Pest Gest El A 1S IN 
‘Og’ “IS ‘6€" ‘WIN ‘98° “0 *SZ0° ‘d ‘¢Z0° ‘S 

6I O9T Ol’ ‘OW -OT' “A *80°S “IN 
‘03° “IS ‘FE “UW ‘02° “OD *SZ0° ‘d *S20° “S 

am © | Las 89T ‘TTD ‘FST “OW f22°8 “AO 
-96° “IS -93° ‘UT -FR 'O +SZ0° “d -SZ0° 'S 

Col Peet 6| OS UE Cl-€0° “A -6¢9°-68" “AD -6F'I-F2T “IS 

‘68°-69° “UN ‘09°-0S" "DO *8Z0° “d *¢Z0° 

9T 98T CLI IL’ “OW ‘63° “A *1Z°T “40 | 
“62° “IS ‘29° “UW ‘ZL “OD °SZ0° “d *SZ0° “S| 

ZI SOT a re | CZ'1-00'T “AD -0€°-02° “IS 
*CE-CZ" “UP *CO'1-S6" “OD ‘¢Z0° “d ‘SZ0° “S 

Or | Ts9t "Stl 06-02" “AD -09°-0F “IS 

| | 06°02" “WIN ‘0S"-OF" “D ‘SZ0" “a ‘SZ0" “S 


a 
"alg ut | isd Qoo'r | isd O00'T | 
Y% O14 | ge 4999S) 4749598 | 


-eduojg | sual | pier | 





(3u9010q) 
UoTZIsOdMO”D [BOTMEYD jeUIMO) 








Q ‘u ew 
1109 19939 o1qndey 
O1NO ‘UOTTISse 






[[iSsB 
diog jo039 oqndey 
IQ ‘WOTTISse yy 
“diog 19039 oqndey 





‘OIWGO “UOTTLIsse Ww 
“dag [aeqg oyqndey 
‘O14O ‘WOTTISse 
“dog j9039 oyqndey 
“O1YO ‘WOTTISse 
‘diog 12039 oyqndey 
“O1GO “WOT[Isse 
“diog 9099 d1qudey 
‘eg “epiyd ‘Auooey, 
‘suog p uoyssiqy Asueyy 


"eg “eyiyg ‘Auoowy, 
‘suog 3» uoqssiqy AluoTy 
‘eg “egg ‘Auoory, 
‘suog  UOgssiqT AiUayy 
‘eq “epiyg ‘Auooey, 
‘suog » uoyssiq: Aluayy 
‘eg “epgg ‘Auooey 


‘suog » uogssiq  Asueyy | 


"ed “epyd ‘Auooey, 
‘suog » uoyssiqy Arua] 


"eq “By ‘Auooey, 
‘suog P uoyssiqT Aiuayy 
‘eq “epyg ‘Auooey 
‘suog P uogssiqy Alueyy 
‘eg “epyg ‘Auooey 
‘suog » uogssiqy AlueH 
‘ed “Biyd ‘Auooey, 
‘suog » uoqssiqy AiuaTzy 
‘eg “eyg ‘Auooey 
‘suog » uoqssiqy Aiueyy 


J9INZoV INURL 


| 
| 
| 





W S 8-ST Ounpug 


GOS 8-81 Canpuy 


L §$8-81T oanpag 


S8-ST CAnpuy 


8-81 Oanpuy 


OH oanpuy 


VV oanpuy 


I-g ounpugy 


ommpuq 


ee Tic 


“MOJ] SSATUIeIG UOBSSIG 


"y SsayUleqyg uoyssiq 


6S8 U0qssIC] 


8og u04zssig 





Log woyssiqg 


LF WO4SsIC 


OCS WOzssIG 


FF WOySSICT 


FS UOBssIC 


[P1494 





96 


1» 
o> 


6 


98 


r8 


SNOUNIA—STIVINILVW AOTIV JIVATISM 





“pejteuue POL YD Lt “se ‘pou oljivazsne a) ‘SI “UOTSOLIOD 03 8IUB4SISAZ 
UnWIxeu 303 Ayessaoau Suyeauuy -7] “PePjes Ysy oq UBD -g] ‘Suiqeoy qued se Sadequeape [Bolsinjejaw aues ayy Al[2or0eud 49jU09 ued yeagaud a78nbapy -satasas PUB qed jo JaZ9R7eY9 94} UO spusdep Ajensn 
JUl[veuue jared ssaiys 40} Aqisseoou ayy -cy ‘[PH978UI 944 Jo ssauyoryy Pue woIzsodmos ay3 10} 8]qe4INs aq pjnoys Suipjea Surunp e1NzBiadma4 ayy ‘padinba st SuIpjam Surunp J8940lg “FT “suonoas Aavay ut Surpjan 
SULNP pepusuuogas Jo Pel89p SI FT OOE-00T Waqaid Moy ‘gy “SUIpjam SZuLMp papusmmoges 40 palisap st gy 00E-001 3eaqoid MOT "ZI ‘osye Pesinbas enbruyoaa SUlpjaM [ervedg ‘TP14998U ayy Jo SSdUY9IG} pue 
Worqsoduroa 949 40y 1483S aq plnoys Surprom SULINP ainzesadua; 249 “pesmbez st Surpjan Sutunp FO4ald “TT ‘payeouuy ‘OL “Suryeauue <q PeSBal9U! YyZuays yoedwiy “4% “SUIPJOM 199J8 aAoras 88019§ "§ “poumbas 
}U9UI4B9I4 FeazT +) ‘SuOl}908 GIN] “9 “pasmnbas 08 jINS papyoig “¢ *Apmoys 009 —4Baqaig “F @T19NP aye 03 aiqeug ‘€ “Jeay 4soq °z “A4lQonp 9A0Ud WI 03 pur *S0U913}14q PAOW AI 07 paysadSns Suyeouuy *| 
'S°L/000°000'% “x “g-y 000°008°T “™ “S"Z /ooo‘oes‘T “a “S'L/000‘0¢9'T "n “soadg 
®N ‘8S’ 09 mnipeue, aseuesueyy ‘a “sdedg AAen 30 AWIy "g"9 03 A[oWy amoayy ‘P “saad "Wey gy 09 wnipeue, asouesuey ‘9 “sdedg INL'S'¥ 03 Apoqy Uoqde.) “q “soadg ‘WL'S'V 9 aeqg [PH9IN “Be 
‘[BazVW Jaz43y pue ofnes 0Z UO pasord 
“We Auenbesy s1 41 “pogjaw ove onyejou 249 8! SB sXojye asay yqrm 440M [V19uad 10] paydepe [94 SB 30u st 41 yng ‘SUOI}IPUOD UIEQZa9 Japun sforye MNIWOIYS 24FwIGs pur [991d Wniwosg9 049 04 Al[njssaoons perd 
-de aq sew SUIpjam sed Jo poyjow sig, =y ‘O]Q2[I@Ae eyep SuIpjam on = ‘alqepan Ayueurpso N=) ‘(88300300] aas) SUOIzIPUOD 914810A8) Japun qeppay =_ ‘a1qepjam A[ipray =y Sorqipen?y Sarpja mt 
‘Spol=y ‘Suiqny = [ ‘O1Ih = 4 ‘Sueq = d ‘payor Y= YH “parjou PI99=YD ‘sjaays =a ‘saqeid =d :Suli0j a[qeieayi 





. 


°030 ‘SUIMBID ‘Suljor ploo “Suljeauae *‘QUdTI 48913 }894 “Da ‘Sasneo 49430 10 Sassao0id u01j9n poud jo asneoaq SALIBA Gog osuUBd 9}8OIpur (0C-82 sainsy a1qnop -ONJBA wn 





{WW S8zZBdIpul (Qe ainsy g[sulg,, 








































“AjOselry jo snjnpoyy ‘isd 000° Pe uo poseq SI pue ‘saauno UIBI4S-Ssauys Wodj pouleqgo SI anyjea euL ° I Ul ,2n0° jo UOIZBSUOTA ue poud eS Yorum peo] 3843 81 4jSuUel4s PIPIX, 
OIL | 9 0) V c¢-¢9 ( co-¢e P-E “OW ‘0Z-81 “19 ‘FI-OI “IN ‘0¢° “1g Lig eddy, 1999§ 
09° “Uj ‘xem gy: 'D -080° ‘a ‘ogo: ‘S) OS¥oI49 ‘SIT PY vez [[°sseZuy | SS9/UIIg [[osseZ0] OI 
601 off oO ¥ c¢-cg 06-08 | 0Q¢-c¢ EG “OW ‘81-91 “49 ‘pI-9] ‘IN 91€ edXT, Joaqg 
‘09° “UyY S-xem gy: ‘OD 080° *g S OSBdITD ‘sig » 1999 [[08s03u] SSO/UIG4S []0ssa3u] 601 
SOT | 9 at. | S; ¢¢-cg | 06-08 cPr-cEe 03-81 “AD ‘oI-g “IN Is} | POE edéy [99439 
‘09° “UY ‘xem go: 'D +080" ‘a ‘ogo: ‘gS! OsBdIND ‘osiq » [9049 []98se3uy | SsaTUIe4G []9S4esuy] goy 
. | - when — | — } a | “ll _ —_ — dt 
LOT | off 8) V | Se-c9 | 06-08 | Ch-cE OG-S°LT “AD ‘01-8 “IN ‘Q¢- IS 20€ edfT, jaeqg 
| | ‘09° “Uy 0Z°-80° “0 ‘ogo: ‘d ‘080° ‘g OSBdI4D ‘osIq PY [993g [Josue3Zuy 88a[UIRWg [J9Ssasuy] soy 
901 } ) V d ‘S| 0F-0¢ 02-09 0S-0F YXOT “GD ‘08-21 “a9 ‘z1-g IN 08° "Ig LE eddy, Jaagg S 
‘09° “Uy {xem 81° ‘D ‘080° “gd ‘ogo: § odvo14D SI PY Jeaqg [OSsesuy {pero Ssa[uleyg Pepysur/ gor = 
SOl} 6 *) V d ‘S| 0F-0¢ 02-09 OS-0F | b-E “OW ‘08-81 “AQ ‘FI-97 "IN ‘0S° “Ig LI edAJ, Joa4g 
09° “Uy “xem gt- ‘OD ‘080° ‘a ‘ogo’ ’s OsBdIYD ‘osIG: »p 1993§ [JOsse3uy [PRI ssazuregg Pepoysuy! coy 
| a a , 
FOL off i) a ae d ‘S| OF-0¢ 02-09 | 0¢-0F €-G “OW ‘81-91 “39 ‘FI-97 "IN ‘0° "Ig 91g adAy [a0qg | 
‘09° “Uy f*xew gy: D: “*d SIT PY 203g (]9StesuT | peg SSa[UTE4G pePyeay | FOI 
£0] off io , d ‘S| Of-0¢ OS-OF OZ-8I “AD ‘foI-g "IN Fog ody [9939 | 
‘09° “UY S*xeu go: ‘O -0€0° “d ‘ogo’ ) OsBdIYD ‘osIq P [9998 [Josuesuy PET ssojureqg PePysuy) gor 
Z01 off |} oO v | d‘S} 0F-0¢ | o2-09 | 0S-OF 0Z-S°LT “ID ‘QT-g "IN fog" Is} ZOE ed J, Joaqg 
| “ST “UW ‘0z"-g° ‘O ‘080° “ad ‘ogo: *g] OSBdIGD ‘osIq » 1993 [[osueZu] |PBIQ ssayuregg Pepysur! zor 
IO] d a, oO | S| $°¢ | PSI ees Ol'T-06" “M ‘0z°-T° "IO *8S"-E1" “1g "eq “eyg ‘Auooe y | 
| | SE's" ‘up ‘SSI-SI'L “OQ fezq: "d *SZ0° ‘S| ‘SuOg » u04ssiq Aon | «MBS YORH,,| IO] 
off V | wus YO‘d‘g} gz OL | 0s 0€ "ND ‘or’ | 
| fom . ‘COT ‘uy ‘gy’ ‘OD VX®u Ogp: OFUBID) “OD Jaa3g A419 OMUBIT) | Plara-1y Ayig 9FUBIF) | OO] 
66 V vrs 4 M ‘€ ‘YO ‘d ‘g Go-CF | OTI-06 | 09-0F 0° 
‘O°1Z-0°61T “IN C2" Ig Sxeu 00°S “Uy| ‘ONO ‘dojIsse py 
“XBW CZ" “CD Sxeur ogg: ‘d **x8w ggg" *g “di0y Jaaqg oyqnday € ON OMpuq] g¢ 
86 | y cv! F M “d ‘UO. ‘d‘g] co-0¢ | 9] [-06 | 09-08 | S2° "IS *0'98- 
| 0'GS “ND ‘OF I-O'TT IN “x8Ur 99°Z ‘uyy| “Ol4O ‘UoTisse yy 
| | | “XBW QZ" ‘OD +x Ogg: ‘d S*xew 0g0° ‘sg “di0g [9099 oqnday NOH ounpug | 86 
a —.) — | —] eee (5 : 
oouLssisay | sen | oy isd go‘T | isd QQ0‘T | }U90I0g | 
‘ON |[-— oars *«* 47099) “"G4349 “olzIsoduoy [Poway [BUlIWON | Joingoe nue py | [P1199e py | ‘ON 
fTsorqieney SUIPla apisuay, PIALX 






































































































Le Vy i; ¥ V wei & & 02 CL o¢ "XB8U FOO “d -“ Ulm O70 “NO | 
| [S*xeu OF'O “IS ‘OO I-OL'T “UI / xB OE'0 “O Bq ‘ysungsyyig “dog [ee7g “§ “| ueL-UeW | 271 
971 ad rf | oO | | | ‘g| c’¢ I'SSl | S°LZST 09°-0F “M -09°-0F “AD -€F'-cs" S| 
| ‘CZ’ I-00 T' WIN ‘66°-¢8° °O {620° ‘d *SZ0° "CO } ‘eq “ey ‘saog » uogssiq, Asuaqy suey | OZ! 
ez 1V eV | eV | | 8z Fg CC ‘Ol’ “A ‘32 
| ‘Of°L ‘WIN SZT° °O ‘810 ‘Sg Bq ‘s[[[Asa}Ber) “OD Jaeqg sueyN'] SUB A-BSOUBSUBW | CZ] 
bet | wd el | ofl d| , % 001 02 eo “Oy | Q mnuepqsjoyy 
| | ‘13° “IS ‘OS°T “UW *22° “OD ‘070° ‘d ‘00° “S "Bq ‘A[[AsaqWOD “OD je07g sueynT esouesueW | FZ1 
€ZI er fl eral | erfl d o£ 88 | 09 Lt’ °OW q wnuepqsjow 
0% “IS ‘O€'1 “UA “61° “O ‘810° ‘d ‘280° “S ‘Ud ‘a[[lAsazBVoy “OD jeea4g suayn7y | asouesueyW | ¢ZI 
rae | a¥ | er¥ | et¥ d rE 08 ¢¢ cr’ OW | yY wnuepqsjoy 
| ‘LT “IS ‘OT “WW SSI" "OD ‘10° ‘d ‘080° “S “Bef ‘A[[lAsegwory “O%) [904g SUayN’T | asouesueyy | 271 
1ZI V V V d 1g $l Cet * $8" OW ‘3h “AD wnuepqsjow 
03° “IS 18" “WW SST “OD ‘120° “d 220° “S "Bq ‘a[[lAsaqeody “OD J9099 SuayN'T wmnImMoIgy MOT) [271 
0Z1 nl | wl | ofl d 6% cg 6h 19°S “IN 0-£03-V 
‘02° IS ‘2° “UW *82° "OD ‘910° ‘d ‘820° 'S "Bq ‘d[[IASaqVoy “OD [904g SUSyNT| JOHN BOqUeD MOT] OZI 
611 | afl el | eff d Ze LL ag 19°S “IN €-£02-V 
‘33° “IS ‘OL’ “UW ‘61° OD S10" “d ‘00 “S "Uq ‘A[[iasaqzwoy “OD jaezg suayqn’] JOY9IN WOQIBD MOT! GTI 
|__| + oa . inate . eS: arabe & a LS ee ee Serene ee 
SII | v | y v d c¢ CCL It OFS “IN V-£02-V 
| ‘61 “IS ‘9° “UL “91° “DO ‘910° “d +220" “S "Bq ‘O[[IA8azBOD “OD [907g suayn’| PION WoqseD ACT! SII. 
| zog ody, w 
L11 af x Vv d ‘S| 0&-0F 08-09 CE-SZ 09°0-0F'0 “ON ‘9-F “AD S*x¥U O10 "O ‘AN ‘Bouemy jo “0D j904g aiqionig | OW 9F 9149 OT] ZIT 
| | 10g eddy, 
9II a6} «Cx Vv d‘S} O&-0F | ShI-O9 | Se-cs | 09°0-0F'0 “OW *9-b “AD O10 daa “OD ‘A 'N ‘Bopoury Jo “0 [909g eqyonsy OW 9F OD OT} OTT 
cll 4) | oO 9 d ‘ad ‘S| gore PSST L822 | OZ'I-SL° A 
‘O'61-S°LT "M £00°F-0S°E “AD ‘08"-02" “IS 
‘0€°-02" “WIN ‘08°-9L" “OD 'SZ0° “d ‘¢Z0° “S ‘tq “By ‘suog p uoyssiqy Aue] YOM Y-3NYy | SII 
FIT a | rf ad ‘UH ‘d ‘Ss gI €'S9 Sol | CZ-O1' “A 
‘O1'S-O8'l “M ‘0Z°T-00°I “AO ‘eZ°-S1" “Ig 
'CE"-00" “UN 'SS°-Sh" “OD ‘SZ0° ‘d ‘S20 *S ‘Bq “Bid ‘suog Pp woyssiq Asay, | [9S1GD ouoysdoy | FIT 
etl oe Vv M‘d ‘UH ‘UO ‘a ‘S| 92 rl z9 GO'T "ND ‘09° "IN 
CO" IS ‘09° “UI ‘60° "0 ‘960° “d *¢Z0° 'S osvoIyD “OD [904g puejuy 19999-TH PUeluy| Stl 
Il | a | o v S| os-¢9 OIT-06 | 09-0F 92-2 “JQ ‘FI-ZI “IN ‘0S “IS 608 ed4], [909g 
‘09° “UY ‘*xXBUl OZ" "OD ‘0E0" ‘d ‘00'S OBBIIGD ‘OSI [929g [[oss93uT] SSO/MIVFG [Jossesuy | ZI] 
111 off a) Vv S| ¢$-09 | 06-08 CF-of OXOI “GO ‘03-21 FO ‘31-8 “IN OS" “IS Lye od kJ, jag | 
| ‘09° “UY “xBUl OT “OD ‘ORO “d ‘OE0" ‘S| OBvdIYD ‘981 P [229g []0S4edu] Sse[UIe4g canta! Itt 
sounysioy| sery | oy | ‘ut g ut | isd Qoo'T | isd 000'T (qUe0J0q) | 
"ON |- i — L9[GBLIBAY SULIOT N% UOld | oe "49399 « 49548 uorzisodwog [vormeqy [PUIWION JIANPOVINGV]Y [P149098 WW "ON 
| tiseyyent) supp | -Biuoq | apisuay, PRIA | | 














S 139HS SNOUNUIA—SIVINILVNW AOTIV F1EVAO1IM 





*‘porvauue poi YO LI “S'e ‘pos aigiueysne o8f) “QT “WOISOII09 04 sOURIZSISeI 


wnwixeu Joy Asessaoeu Sulpeouuy “2 “popjom ysey oq ueO “g] “Surjeey qued sv sadequeape jeoisinyezom owes ayy Ayjeorjoeid iajuoo uvo yRoyeid oyenbopy ‘adiAses pue yied jo JeqoeseYyo a4} UO spuedep Ajyensn 
Sulpevouue jatjas ssoiys 10} AzissadoU OY Y, “G] *[elleyeU ayy JO SsaUyoIgZ pue UOIZISOdMOD ayy JO} BfqeJINS aq PNoYs Suipjam Sulsnp singesedwmaz ogy ‘posnbes st Surpyom Suunp yoyaig “pl ‘suoioes Lavy ul Surpjam 
Sup pepusewuuModses JO pasisep SI J OOE-OOT Wouesd MOT “E{, “Zuipjem Bump pepuewmooes 10 possop st J OOE-OOT F8O4oud MOT “Z] ‘osye pesinbos onbruyoo9 Fuipjaa jeioedg *je14eqwVU oY4 Jo sseUyIG] pue 
wuorpsodu0d 943 10) a[qeziNs oq pjnoys Jurpjom BZuiunp esngessdmo3 949 ‘posmbe si Furpjom Sutsnp yeoyoig “[[ “peyweuuy “QO, “Suleouue Aq posvesoul yysuoijs yoRdW] “G ‘“FUIpjam 10qje dAotjel Ssez4g “g “pouinbes 
}U9UI4RAI4 YOY] “ZL «*SUOI;OeS MINT, *g “pasmmbes sovjins papyoig “¢ ‘*A[MO]S [OOO—4Raqelg “F “ATIZONpP oyRU 09 a[qeuyg “Eg “yveq ys0qg *Z ‘“AZYIQONP eAouduT 03 pue ssouezzIIg OAOMAI 07 paysodZns Buyeouuy *] 
‘S°L/000'000'% *X “s°L/000‘00¢'T *™ “S°L/0000¢2‘T “A “S°L/000‘0G9'T “2 “soedg 
Aatn's'f) 07 Wnipeue, osourSuep “a “soodg Aatn so Amsy's'f 03 Ajoyy emouyy "p “soadg "[Wy's'y 09 WNIpeue, esourSuepy “9 “soadg "Ww L*s'y 09 Ajo uoquey “q “soadg "PW L*S"V 9} [929g [OHOIN “® 
‘[Bl1aqgew 194451] pue asnes gz uo padojd 
-we Apjuonbedy si 4] “poyqem ose ojeqou ayy st se sAOT[e osayZ YZIM YOM [BJ9US JOj poydepe [ja se you si 41 4Nq ‘SUOIZIPUOD UIeZJI9 JapUN SAOTTB WNIWOIYS BYFIVAys puke jaxoU WNIMOIYD 944 04 AT[NyBsedoNs paid 
-de oq Avm Surpjad ses jo poyjom siyy, =X ‘a[qeyieae eqep Surpjam oN =q ‘ojqepram ApleUIPsO JON =F ‘(809OUZOO) 9a8) SUOIPIPUOD BIquIOAR] JapUN o[qeppaA =—q ‘e1qepje® Ajipeoy =yV ssaryyend sarpya tt 
‘spol=Y ‘Suigng=J, ‘aim= A ‘sueq=—gq ‘pool POY=YH ‘papfod ploo= YO ‘syooys—g ‘soqejd=q :swso0y ojqepeay | 
‘ojo ‘Surmesp ‘Zuyjos poo ‘Suyeouue “quow yes yeoy “S-a ‘sasnes 10490 40 sossao0id UOWONpod jo asnedaq SELVA YOIYM OFULI OFVdIPUT (QC-RZ) SeANSy o[qnop ‘anjea WNUIUIW SoywodIpPUl (QC) eanSy oFurg,, 
*£GIOIGSRIY JO snInpoy ‘isd QNN‘N00'ET B UO poseq st pue ‘SaAAND U1eIZS-8501498 WO POUIEZGO SI OMNIA OY, *,7 Ul ,ZOO" JO UOIQeDUOTa UL oONpoOd [[IM YOIYA PBOT 4BY9 st YQSUeI4s Ppory , 






































eae | | 
€l if Cu a‘s| se-t | 008-06 | ogz-o¢ SI-PI “4D 02-06 "OD | AOA MAN ‘BOLoULY JO “Of [904g a/qQ19NI/ | Ay, PPRID) [OBSIZEY | VET 
LEI Al X q d ‘g | Z-0£ 00£-S6 002-09 | FI-ZI “AD -OF-OF “> yloX MIN ‘POLIOWY JO “Of) [9998 9]qQionI) WV, 9PBlry [Bqsizoy LEI 
9£1 of aq | eV aq‘uo‘d ‘S| st | 06 OL | ‘UI Q]" “OPW *G°1-0G" “ND 
| ‘c"[-9¢" “IN {xem FO" “IS {O°T-0¢" “UN V If q98ue¢ | 
“xeul ge *O ixeu po’ ‘qd {xBVW FQ’ “S ONG ‘UOTLISsE VY “dog 19999 o1qndeyy a[qnog oqndoy | 9£1 
ce] V \ \ d ‘MO ‘d ‘g | CZ OL Oc “UI QI “OJ *S°] | 
“OS "ND 2E°1-0S" “IN /XBU FO" “IS ‘O°T-0¢" If 493ueWg 
| ‘UY {XBU ZI" XBW FO’ “qd “XBW FO" “S “O1yG ‘uorpisseyy “dios [904g oIqndey | aqnog oyqndey | cg] 
- - | —E | - on _—_—___—___— —_—__—_ —_— —_——. ———$__—_— — ia 
PEI | rf rfl rfl d “WH ‘HO ‘d ‘S ol | S62I | SOFT 91° “OW ‘20° “A “93° “AD *SL° “IN ‘eq “By ‘Auoovy, 
| ‘FE “IS (EE “UI ‘88° °) °SZ0° “d *SZ0° ‘S| suog ® Uo pssiC] Arua] S1UBlOd PEI 
eel V V V i oe) ee OL oc ZI" ‘d ‘O€" “ND ‘S0° “AD ‘OI “IN | 
| | ‘CO’ IS (GZ “UJ ‘OL “(O **xXBU GEO’ 'S ONO “puRpeadrgy “OD [904g 84O AojoosyyQ) | EE1 
El | a | a: | rf a ‘HO ‘d ‘s 8 | est | SEI CF'-0&" “40 ‘0G°1-S2°T “IN ‘0€'-02" “IS ‘eq “epiyd ‘Auoovy, | 
| ‘¢g"-eg" ‘UT ‘6-8" “O ‘920° “d ‘SZ0° ’S | ‘sUOg P UOyssiqY Arua USAIN | el 
a a } i = | 
| | | | } | | | 
Ig] qd | fl | rf | d ‘HH ‘HO ‘d ‘S| 9 | 6°90 98I Ch'-SZ" 9 | 
‘OV'T-06" “AD ‘GL1-SE°T “IN *SS°-O1' “IS | ‘eq “Bptyd ‘Auooey, 
| | ‘op-eg" ‘WW ¢Z°-¢9" “O ‘¢z0° “A ‘¢z0" “S| ‘suog Y UOWsIC_( Asay] uBeWwOIyoIN | TE] 
Of! nl | oh | | d 08 ne IF “IN | ($182 AVS) | 
| ‘SI’ IS ‘Zh “UW ‘FI “O ‘S10’ ‘d ‘180 'S "Bq ‘O[[1ASqBOL) “OD Jaeq4g SUeyN'T lPH9IN %%4-€) OFT 
621 V | V/V | 2‘ ‘aan ‘ao‘a‘’s} of | oz og 0Z°-O1' “OW | 
‘0Z°-O1' “4Z *€9°-0G" “AD ‘06°-0L" “IS *E2°-06" | "YOU ‘gloajeq, ‘asuoocy 
| | ‘UW ‘8T'-O1' DO S*xBu FO “gq “xB FO" ’S "dig [904g Sexe] JBeIr) oisuay, YSIH X-V-N | 621 
| | } | 
821 Vv | Vv V | UH ‘UO ‘a ‘S| 22 OL | os | 00°1-02'0 “4D | | 
‘Z1°0-80'0'd ‘$2°0-S2'0 “IN ‘02L°0-0¢°0 “OD | 
| | £9¢°0-S0"0 “IS ‘00° 1-0¢"0 “UW {*x¥u Z1'0 “O ‘eq “WaYyayyey “OL J9eIg Weyelqqoq | Y uedeyw | gz 
— — — . i oer: ‘ at | — a es ‘ 
aOURASIBOY) SB) oy | ‘ur zg ut | isd ggo‘’t | isd goo‘! (4u99104) | | 
‘ON |- —_—_ fO[QRIWAY suI0 7 | % wow | ,, 49999 | « 49399 no4sodmoy [BoIMayD [BUIWION JaINpOR NUVI [@l19838 JV | “ON 
ffseyyent surpjam “esu0TY | opisaey, PIPLA 


einen stag om 


Ds Paonia me eS MF TBS Pls ea Jalon Bait Aa) owe > ne tte athe st ant hittent rh 





50a 








SPS PS PS PS 
tet ttt 





~~ % 


> nn 
A A 
a at at it dé 


™ 
- 
mS PS 


~~ 
me O% 
- a a 


QOURYSISAY) SW oy 


+tsoiiyen? 3u 


++ 





aM 








LM ‘d “UH 


M ‘d “UH 


 “d “UH 


‘tl “UH 


M ‘d ‘UH 


i 


jajqepreay su0g 


| _ 
d +} 
ag 
d ‘3 
d $ 


‘d ‘8 
d $ 
d ‘$ 


Nn wn 


77) 


d 
d‘S 
d ‘S 
d* 





— 


d‘$ 
d §$ 


: 
d ‘$ 
d‘$ 
d $ 


UY"SS 
OS-O0Y 
Oc-OY 








UI-CE 
Ct “CC 
O£€-OF 
OF 
0¢c-09 


Co-09 








“ul g a 
4, 1014 
-BdU0 Ty 


j 


U6" 


OOT-OS 


ub 


Ub 





06-08 


CR-C} 


Cg-c) 
CST-0l 
OLL-O01 
OTL-06 
COL-c6 
001-06 


001-06 


OSI-EL 





isd O00‘! 
«+ 49448 
opisuay 


U Ni) ) << {) 





0 
‘ 








02°0-80'°0 (DO +0178" 


Cf -02°0°60°0 °D -6-L 



























“XBW ()'Z “UY 
IN -OZ-81 
Ul JD “Ag JOS 
N -O06-S°L1 “AD +9q 
“xeul [ “Uy 


er 


2G 


IN -O6-G°LI “4D +99 


“XU CZ*] ‘UyY 
N -O03-G°L1 “AD -04 

‘XBW CZ" “UI 
"IN ‘81-91 “4D ‘94 











cc-¢ct Cit "a 4 

C6-¢8 £-GS “AD -S-£ “IN 

OLT-¢S SI-FI “a N i*xew e199 

i) XBW cEe'() “D 

‘Ay xXBW CED “D 

CC-C} Sl-FI “40 oxew 0° 
} 

OLL-OF FI-OI “AQ i*xew “~ 

cc-CcP 96 “AD -13-6T CIN -x8u ‘OD 

oc-cr | TZ-61 “4D -9%-bS CIN XVM CZ"O “OD 

O¢C-0F OS AQ -FI-ZI CIN *°XB8W 9Z°0 “CO 

O¢-Ot OZ-81 “AD -OI-8 “IN 

[E-Z -XBUL CZ" “UPY ‘809 JAA0 “CD 

OF-Of | “UI OF LL 

“d) -O1-L IN + X8U OT ‘DO 

OF-OE | ‘uim 9 OL “GO 

-OS-LI “4D -ZI-8 IN XB OL'O “CO 

OC-Ot o-9L “4D -FL-OL IN -X®8U O10 'D 


) “xeVul HZ 
§ “IN .*X®ul 
“ur 100 






isd 900‘! 
« 4399S 
pyett 





9 133HS 


“Uyy - XB8Ul OO ‘) 


rae tee 8 0 . 


Oo ap 
Q UxXBUul gop “OW 








.“xeu 02°0 an 








AVAINS SIQ}Z JO 834 


‘OgNgIysUy | 











pousisse ssaquinu adA3 03 

aiay padnois aie sjaaqs 8s 

YOK MAN ‘BOI jo "09 

yYIOX MON “BOL jo *09 

YOK MON ‘BOI j 9 
4 N ‘BOLlaWy jf 





YV¥JOT MOS “BOW 


may | 


MON 2 
MON “BILIWY jo 


4410 
4404 
4410 X 
440 f 


Jou y jo 


MON “BOLWOUY jo 
MON “BOLIDUIY Jo 
ysOk MAN “BoLeWy jo 


440K MON “BILLY jo 


MON “BIL | jo 
MON “BOLIUY jo 


440K 
440K 
410K 
440 X 


MAN “Boley jo 


MON “BOLAUIY jo 


MON “BOGUT JO 


y40 Xt 


J9INjJIVjN 














Bu 





ayul 





8 UOL] URQAMTY 





ag 


jaaqe 





MS 


|? aS 





pas 





48 a8euj 


[psO99¥ 


aqj Aq 


1g oni.) 
gions) 
maignay 
) hi ) 
qio ) 
warionli’) 


ajqioni) 


a[/qtoniy) 





4.) 
mia) 
ma) 





™ I a 
a 3c eM 
1) 9978 UIEQC 


10€ 1993S ssayu 


009T [e3sIzey 
6ZE [eIsIZay 
TOI [ewIzey 
LZ [easizey 
OZ [¥3s1z8y 





cit [es Z3yj 
L [e3stzey 
f [e3sIzey 


€ [e3sIzey 


O & fesizey 


LStVM [eszey 


[Bysizey 
[eysizey 
[eqsizey 
lesrzay 


SéeVM 
ONSZVM 
StvV¥M 

tv™ 





[eysizay 


rei Ie 








6 

Si 
Ltl 
hm 


efi 
cFl 
IF 
OFT 


SNOUNIS—SIVINALVW AOTIV J1SVO1TSM 


Ob 


5 








PoOLBIUUB pod BY) J] S'e@ (pOd O1VIUOGENE Ob)) ‘Nl “UOIRULIOD OF GOUEQSINeI 


WNWIXB JO) Asesso00u BZulyeeuuy ‘LL ‘“pepjes Usey eq UBD “g] “Sulgvey queued sv sadequeape JBdSAN[(VjJaw auUBs yy A so1qovid Jajuod UBD geoyaid ajenbapy ‘sorsses pute qued "jO°soqonawyo ayy uo spusdep Ayyensn 
; $ - / J % : : P Mae 





WaUUe joes 880138 JO} AQIsB909U OY] “C] “[¥isezVU GYR JO SFOUHOIYG PUL UOIZIsOdMI0d 944 40) e[qEgins oq PynoYs Dulpjam Sutnp oungesoduiay ayy ‘poanbes 1 Surpyem Runp queyosg “py “suo woos Aavay ut Burpyow 
“ BULINP pepuewMWodoes 10 polisep 81 J OOE-OOT geeueid mor pesinbes enbiugoe, Furpjam yewedg ‘sellegeM ay JO sseuyoIgg pue 
asBaioul YQtuesgs goedwmy “¢ ‘Buipjem Jogye adores ssesgg “g “peambes 





FULINP PepueuMooes JO persep SI J OOL-OOT yeoyead MoT “gy, “Burp 
io1pisodw09 944 10} 9JQezINs 9q Pynous Suipjem Sutinp aingesedwmey ayy ‘pasnbes 81 JUIPjoM SULINP BBoyesg *][ ‘“peyeeuuy “Oo, “Sulpeouue Aq 
pUaW 38914 BWoF] *, «“*FUOIZ08 UINT “9 ‘“pasinbes eoRvjins payyoig "¢ “A[MOJs [000—qveyelg “fF ‘“alIJONP oye 04 eqeUL “Eg “BeEeYy ys0q “Z “AQIQONpP sAoadu! 09 pue ssoUeTIZIIG eAOW I 07 poysedFne Buyevuny *| 
‘* “S'L/000'0S2'T “A “§"°L/000'099'! “D. “soedy 
ON uoqgie’) ‘q “goadg “Kw L’s’y 04 ]9098 J®49IN *S 





‘S’.L/000°000'% *X =“S'L/ 000° 


S'S’) 69 wnipeue, osauvduryy “o “soadg AAen 40 Ausy’g'f9 03 Ajoyy owouyy ‘p “soadg "Jy L'S'y 09 WnIpeuB, osoueBuey ‘9 “soade “yoy es 









*(Biegem “Jagysy pu eined yz uo padord 


Je WNIMOIYO QYdIEIQS PUL Joyo WNIMOIYD 944 09 Atjnyssev0ns poldde 





-uia Apuenbes 614] “poyqew oe ojeqzow O44 81 SB SAOTe B8044 YZIM YIOM [VIAUEd 10 poydEpe [jam Sv you SI 4I JING ‘sUoIgIPUOD UIeyZa0 sepuN BA 
,=X ‘Oqepwae eqep Zurpjam ON = ‘o[qupjam AjlueUIpso YON = 1) ‘(8990U900] Gas) SUOIZIPUOD ofqesoAR; JepUN oiqeP|>M —q ‘o]qePjom Appwoy —y :soIgENy Surpyom t} 


"Spol=Y ‘SUIGN{= J] ‘AIM = M ‘BIUG=—_ ‘pejol goY= YH ‘peyjos pore yo ‘ejyeoys—g ‘segejd <q :ews0j sjqeyieay 





aq AGU DUIPjem ses JO poyjou s 





099 ‘AULMBIP “DuUljOi plod ‘Fuljwouus ‘quow4Ve2g yoy “d's ‘kosNed 19440 10 sesseo0id uoonpoud jO afneoeq 8a A YOIUM OUI OQeOIpU! HC-RZ seundy e/Gnop enyeA WNHWIUIM BegBoIpul (OC eandy oysuig,, 








































































‘Aplorgseyy jo snjnpoy, “isd ONG‘N00'SZ & UO posed 81 pus ‘saAINO UIBIZS-S89195 WO1] PAUIEZQO SI ONIVA BY] *,] Ul, ZOO" JO UOIZeRUOTe t 1poid |[IM GOIyM pvo] geyg BI YQtuege pyerz, 
8 ts \ L‘M ‘a ‘UH ‘WO ‘ad ‘s| OF 09 | % BM O10 “D -9°b “AD +94 GUE [8895 SKe/UIBGR | Os! 
cel id X \ L‘M ‘A ‘HH “UO ‘d ‘S| Of 09 | SZ 10 °O -9°F “AD +04 LOG 19898 SRejUIEgS | CR] 
PST | if X \ L‘M ‘d ‘UH “YO d § 7 a 08 ¢ XBW CE) “OD ‘O-EZ “AQ faq | OF [909g wBorUIEAS | FR 
est | 1d X v | € ‘HH ‘UO ‘d ‘8| oe 08 g¢ “XBW CEO “D -ES-BI “AD -9g Zh 19895 ssa[urEgg | £81 
c8l | 1: Be aa M ‘d ‘UH “UO ‘d ‘8 gy CEZ 981 C10 "D XBW JIN SRI-FI “AD ‘eg rh [9999 evoyareas | cS 
} | | - | 
[gl | a x qd | M ‘Hd ‘HUH “UO ‘S| 8% | OS2-001 061-09 | 60°0 "OD -8I-FI “4D -8g bh [999g ReOqUINAS | 16 
Ost] 1 \ a | \ ‘d ‘HH UO] 02-08 | 06-02 S-0F ‘XBW 09'Q “OW 40 “Ur | 
| | LOO 8G 40 “Gg +*XBU ZI'0 “"D f8I-bI “AD ‘aq | 10Cy [PFS S#eTUTeIS | Og! 
621 | 14 ri # | LM ‘A ‘UH ‘YO ‘d ‘S| 2 GL cP “XBW 210 “OD -BI-FT “AD +9g Bq “YSINGSzIg “dso,) [999g 6O9RIG pozay | OFF [9798 HBeTUINIS | GL 
SLT | a X , 7 | $°9 bel 9L "XBW ()9'°D “OW 40) ‘O14 ‘uoyisseyy “ds0D 909g oyqndey | 
UIM 10°0 "8S 40° EEO 'D FI-ZI “AQ fag “pul ‘ayysey men “ds0g JOTH [99S SRelUIEgg L 
LL1 if | Xx V M “d “UH “UO ‘d “S} 8-8 622-S01 G8I-G¢ STOO thI-Z1 “4D ‘oq | suse M-B10g “aic] oni P J999g [JosseBUT | OSh [929g sapaieyg |) 221 
—— , Bq ‘Biqdjepeyiqg ‘suog wp uoyssiqg Asuoqy | - acca 
| | | "SCG 09° “OW 40 ° | ‘O1GO “UMO[PPIK 
9Ll itl \ ‘a L°M ‘d ‘UH ‘UO ‘d “S] e-se ¢8-0L 09-0 | L0°0 8g 40 “Gg S*XBUI CTO "D ‘PI-ZI “AD ‘tog | “OOD TA 4UTOY Ueoeu y Dif [9995 SseluTegs | 92 
GLI 1€f X \ ‘M ‘A ‘UH ‘A ‘S| 02 821 ‘xOM C10’ XBW Z ‘IN *FI-OT “4D ‘eg eq “Gangszyig bib [909g ssequrNgg) ¢y 
bLI if Xx} \ L°M ‘A ‘UH “HO ‘d ‘S} 08 99 ot 5 "xBUl G1°0 “OD “I-01 “AD ‘04 | “did [9098 Wn[paT-Aueqser]y O1b [909g ssoqurEgg | +2 
£21 LM ‘d ‘UH “4D ‘d ‘S| 98-92 ¢8-¢c9 ‘XBMl CTO “D *EI-SIT “4D +04 | ssvonpoid Surmojjo; og} Woy a1qQe LOP [9998 sserayegg | E21 
GLI V X ea L‘M ‘€ ‘HH “OD ‘d ‘S| SS-Sp cg O*X0L GD] -[!8ae A[pesedes oe sjaeqs ssozurezs oseqy 
“XBW O10 ‘OD *Z1-8 “IN *O@-L1 “4D ‘eg | Aossns s1q3 jo sysodei 03 Butpsoosoy LEE [9998 BSayUIeAg | ZI 
| | - -- - —————|  ‘09N4198U] 909g pus uoly uvoleMy o44 Aq | . - 
\ . x \ M ‘d ‘YH ‘HO ‘d ‘8 02 00T GL. Cl-[ ‘OJ | poudsisse ssoquinu odf3 03 eoueps0o08 u 
XBW QTC ‘OD 'S-E “IN ‘O€-CZ “AO fag 9104 pednoid oie sjooqs sseyureys eq] 6ZE 1999S Sseyareyg)| 12 
or; v |x \ M ‘fd “WH “UO ‘d ‘S|. OF-08 SI-1 "Ng | | 
| | “XBUl 6Z°0 "OD ‘3-61 “IN ‘OI-L “AD ‘eg CEE 19998 Ssepuregg) Hl! 
691 | V ; X v | LM “fl ‘UH “UO ‘d ‘S} $S-09 06-08 Choe OX} “Ura “Ly 
“XBW O1'0 ‘OD ‘OI-L IN ‘OZ-LI “AO faq [ZE [999g SBeTUIEIZS | Ga] 
Sol | t< +2 V L‘M ‘d ‘UH ‘YO ‘d ‘S| 09-0F G8 OF b-E “OW 
“X8W O10 "OD ‘FI-O1 “IN ‘0-81 “40 ‘eg LLE [999g S89]G18IS | BOT 
L91 V X Vv L‘M ‘d ‘UH ‘YO ‘d ‘S| 99-ob cg Ob = |€-S°OW XPM OT'O*D‘FI-OL IN ‘81-91 “AD fag GI [999g S8ajareIg | 291 
VOUBISISEY] SBN | oy | ‘arg ur | isd goo‘ | isd go0‘T | (3U9010q ) 
- a Lajqeyivay suo y | 72, UO1Q | yy 49399] » “49999 uoyisodmoy jvormeyy [PuImON JoNjoRVjNueyy [@ls9qe jy rN 
tysonyend Juipjoy | “BAUOTY | aisuay, PIAA | 


l 





1 A — 


ae 













































































































oY ti \ d YH Hd $s OF LO] y! Girl “OW -CIel “WO 
] CIE 19995 8 9 
c9 a! X d M dds Wid GAOL) 19245 899845 Poztuy) [9895 88 col 
POI \ X \ M ‘d UH UO dd '$)| OF-Ot OT1-06 OS-St ISSBJQ ““GIO() [0945 ¢ 19995 SS9]Ule4S | POT 
E91 \ X \ LM ‘d “UH ‘HO 'd S| SP-ss 011-06 09-04 ‘puy ‘oyyse@Q MeN “duo;) 19995 S89[UIvyS | EOI 
ran \ X \ M &@ UH WOd § Ct C6 9] | sOUIV AM -H1OGT “AICT OBIT Y [9949S ITI! [9998 SSaTUIezS | TOT 
19] \ X \ L ‘M ‘a ‘WH ‘HO ‘d ‘S| S9-Ss 06-08 OF-O$ "XUUl Z “UY ‘eiydyjapeyiyg ‘suog » uoyssiq] Aauey 
x ‘G6-61 “AD ‘OLY “UMOJTP PUN BOE 19995 SSeTUteIS | 19 
“OO TUN Suyjoy urotew y | 
\ X \ LM “d “UH “HO ‘d ‘S| (09-6 GP-S “X8U Q°S “UW ‘eq “Ysungsyyq | 
| “XBW SOO “9 ‘01-8 “IN -OZ-8T AO *°87 | “dao ]9°998 wnypny-Auaysoaryy FOE [9998 Ssepuleqzyg | OO] 
6S] i | X a! M “a “UH “UO “d 8] 0¢-09 06-08 Cr-c! "XBW OY") “OWL 10 SUIUE 10°9 “ag 40 g | ‘sdaonpoid SuLMoTjos ag} Woay ajqe | 
| | ‘XBW Z'0 °O ‘OI-8 “IN -02°S°LI “40 ‘au | -[1@ae AT[BaUas oI S[oags SSoTUIeAS aseyy EOL ]929g HseylezS | GC] 
if] X Cd | M ‘d ‘WH ‘MO ‘d "Ss oc-09 | OOT-O8 t “xBeul CZ" “uy | AOaAans sIqqy Jo squodad 04 SUIpIOoIy 
| | 'e-3 “IS $80°0 "OD SO1-8 IN SO8-G'LT “AD faq] “eyNgIYSUT [909g puk UOJ, UROWOUTY 049 Aq AZOE [909g ssayureyg | geT 
L¢I \ X \ L‘M ‘d ‘UH ‘HO ‘d ‘S] Cf XBUl CZ] “UY | pousisse ssoquinu edz 07 asouRpsoooR ul! 
{020-800 "O {O1-8°IN {0Z-C°L1 “AQ feq | e4ey padnosd ove sjooqs ssayureys ogy, | ZOE [909g SsaquIRzg | fey 
"XBUL CZ] ‘UIT 
9¢ | Vv V | M ‘€ ‘UH ‘UO ‘d ‘S| ge 06 ch ‘03°0°60°0 "O ‘6-2 “IN ‘81-91 “AD $00 | LOE 19098 S89[UIE9S | OCT 
—_ | - -— ———— - — j —— 
V . a ee d ‘S| O0&-0F ¢6-S8 ¢¢-¢F ree NO ‘O1-L “AD ‘83-61 “IN ‘09°0-08'0 (| YOR MON ‘BOLaULY JO “OF ]90}5 e[qIONAD | 009G [®4S8Iz0y | ccl 
\ x | V d ‘S| 0z-0€ GZI-SOl c6-S8 | GI~T “OW -O€-GS “AD *G-E IN | YAO MON “BOLOULY JO *Of) [924g ajqionay | 6ZE [ISIZ0Y | FST 
ofl X d ‘S| 0&-¢I 00¢-S0T OLT-S8 | SI-FI AD xXBUL OOS “IN XBW ETO “| YOR MON “VOMULY JO “OC) [909g aqqianay | GOT [PsIzey | EST 
f fut -F d ‘S| 02-08 06-08 ¢9-¢¢ ‘A SXBUL GEO “| YO MON ‘VOLAMTY JO “OD Jee7g efqionay | 1Z Weysizoy | cor S 
4 X V d ‘S| 0&-0F G8-¢2 | oo-Ct ES-SL AY XBW CEO | YOK MAN “BOMOUTY JO *OL) [907g 9]PqQlond) 02 reqsizoy | Ig] - 
ef X | V da ‘§ OL-OF C8-cL CC-Ct Sl-FI AD -xew ZL9'O YAO X MON ‘BOG Y JO “OD [909g aTqQIOnN dA) LI [B9stzey | «OST 
| j 
6F I 14 X \ d ‘S| O1-¢€ G8T-OL OLI-OF FI-OL “AD XBW ETO “OD | YOR MON “BooUTY JO “OF [9ezg @]qlonAy | GI [8981204 | GFT 
SFI V X \ d ‘S| St-s¢ OTT-O001 c¢c-cP 9B-FS “AD *1S-61 IN “XBW CTO (| YOR MON “BOMOMY JO “Of [999g 9/qQIONID L 18981204 | Sh 
Ltl V os \ d ‘S| 0&-0F OTT-06 0S-F 13-61 “AD ‘9S-bS “IN “XBU CZO "O| YAOA MON “BOLOUTY JO *O:) [909g e[qlondy F [e4sizoy | Ll 
OF | V cn V d‘s OF CO1-S6 Oc-0F | 90-22 “AD SFI-ZT CIN S*XBUL O70 °O| «YAOR MON ‘BOUOUTY JO “OD Jaegg efqronig £ [898iz0%yY | OFT 
CFI V X vV | d ‘S| 0¢-09 001-06 | OS-0F | OZ-81 “AD ‘01-8 “IN 
| 'E-Z IG UXBUL CZ T “UT 880'O 40A0 *C)| =YAOR MAN ‘BOMBUW JO Of) [999g a[qQIoNAyD | on 1eqsizay | CFI 
PFI Vv | X vV | d ‘S| ¢¢-09 C6-GL OF-0F ‘UM OF NL 
| “OS-LT “AD -OL-L “IN XBW OT'O 0| YO A MON “BOMIULW JO *OK) [9995 a1qyanay | LSOVM [898!z0y | FFI 
ffl V V d ‘S| &&-09 C6-GL OF-OF ‘uimt 2) OL “GO 
‘OZ-L1 “AD fZI-B IN SXVU OTO'O] YeOk MON ‘BOLOUTY JO “OF Jed¥g 9[qioni) GOSEVM [84S81z0y | eFI 
ra V X V d ‘S| 0&-09 OOT-06 | OS-0F b-Z “OW $0S-91 “AD -FI-OL IN XBW OT'O ‘9 } YOK MAN “VOMIWY JO OC) [909§ a[Qlon4) | OWSZVM [898!120q | SFI 
IPI \ x | Vv] d‘s | OZ-81 “AQ PxeM OZ “UY xEU gO'O"D| YOR MAN “VOLEMTY Jo OD [909g aqlonay | StVM [83s1z0y | IFT 
OFT a xX V d ‘S| 01-09 | O8I-Gl | > | OB-LT AD SOT-8 IN SX¥UL EZ T “UP {0770 "OD | YOR MON “BoUAULY Jo “0+ Joayg apqyonsy | oVM [898120 | OFT 
6E1 | Xx = d ‘S| ¢¢-09 | "UIE 20°0 “S SXBUL OOO “OW | | 
| | | | 'O0Z-E°LL “AO SOT-R CIN {*xBU O70 ‘| YO, MON ‘WOU JO “0+ Jeagg eTqlondag SSI Wa [83sizey | 6 
aourysisoy| ser) | oy | ‘urg ar | isd goo'r | sd 000'T | (guedJ04) 
+ | $9[QULVAY SULIOT Yy WOry | xe 4999S] «49995 duo) [BOIMEY,) [RUIUTON 4910798 jNUB [B14098 oN 
tteonyeng Suippm | wSuorg | opsuey, | platy 





9 L33HS SNOUYIA—STVINALVW AOTIV J1ISVA1AM 








*‘payvouue pod YQ LI “Sa ‘pod O1gidegsne asf) “ZT “WOISO1I0d 03 avouN4sISal 
wnwixem 30) Asesseoeu BZuljeouuy “2] “pepjed ysey eq ueD “g] “Sulqeoy qued se sadequeApe [edisiN|jejow awes a4} Aljeotyoeid Jayuo0d URd yeoyaud ajyenbapy "a0lAsas pue qied "jo°sozoR1w Yo /9G9 uo spuadep Ayyensn 
FUlVauUe jotjas S80I48 JO} AzISS999U BY], “C{ “[BlezVUl OYy JO SSOUYOIYG PUB UOIyIsOd 0d a4} I0j ajquyiNs oq PjNoYs Sulpjaa Sutnp osngesedway ayy ‘posmbe st Surpjaa Buinp yweyoig “FL ‘suowoes Aavay ut Zurpjom 
FULINP PepUeuIUIOdeI 10 pelIsep SI J OOE-0OT Jeoyesd MOT “E] ‘“SuIpjam SuLMp pepuewwModves 10 posisep SI J OOE-OOI Yoqeud MOT “Z_ ‘osye pasnbes onbiuyooy Surpjam jeroadg ‘[elue_zeUl 944 JO ssouyorgy pue 
uOrzIsodur09 944 10; a]qeZINS oq P[noYys SuIpjam SuLmp singesoduie, 943 ‘posinbas st Furpjam Zutinp yeoyedg *][ ‘“peyeeuuy “oO, “Suleouue Aq paseosoul yzFuess yoedwy "¢ “Suipjed soqye adores sseuyg *g ‘poeambe 


*sU01}008 UIYT, “g “pesmbes sovjuns poyyoig “¢ “A[MOys [00O—qeeYyelg “fF ‘a[IJONP eHvUT 07 afquuy “¢g “4¥eq 480g “Z “APIYONp oaoidmI 03 pue Sssoua}zIsq BAOWOI 07 poysedIns Suyeouuy “| 
‘S°L/000°000°% “x “S'L/000°008'T “™ = “S'L/000‘0SL‘T “4 “SL /000‘0E9'T "8 “Soads 
SABN'S'] OF WNIpeuRA ssouRsuRy ‘a “soedg AaeN 40 AwIy'g'f 04 Ajoyy emouyD ‘p “sods ‘WL "g*y 09 WNIpeUeA esauBSuRyy “9 “soads “py Lg*y 09 Afoyy Uoqueg *q “saedg "["L"S"¥ 9} [9998 JOYOIN “2 
*[B1199@W “JaZyFI] pu adnes Oz uo padord 
-ua Apjuenbedj 814] “poyjzow Ole O[eZoW 043 SI SB SAOTE 9504} GRIM YIOM [BJOUaS 10} poydepe [jam S¥ JOU SI 4 YN ‘sUOIZIPUOD UIezJed JapuN SAOTTY WNIWOIYO 4YTIVI3s pus jayoru winimosyo a4} 09 Ajjnysseoons pardde 
oq ABUL SUIPjom ees Jo poyjoW si] =—X ‘a[qupwae eyep Suipjam ON = ‘o/qUpjam A[lseUIPIO JON =F ‘(S9}0UZOO] 9S) SUOIZIPUOD afqusOAR] JopuN siqeplay =—q ‘ajqepjas Apipeoy=—y :sortyend suipjom tt 
‘Sspol=Y ‘SUIQng=J], ‘alIh= A ‘SIeQG=_ ‘paljol yoY=YH ‘papjoa pjoo—YOCO ‘sqooys=—g ‘soyejd—=g :sursoy ofqepeay4 
‘030 ‘BULMBIp ‘“Surpjos pjoo ‘Burjwouue ‘quow4vosy 4ywoy “Sa ‘sasnvo Jay}0 40 sassedoid UoMoNposd jo asneoaq SalIVA YOIYM OFuRs oZeoIpUl (QC-gz) SeinSyg e[qnop ‘anjea WNUITUTM soyBoIpul (QC) ean3y o[3uIg,, 
‘Aplouseyy Jo snynpoyy “isd 000‘000'SS B UO pose SI pu ‘SAAIND UIEIzS-S891}S WOIJ POUIEZGO S] ONIVA OY], *,] Ul .ZOO" JO WOIVRTuOJe ue soNpoad [TIM YOIYM peo] 4eYg SI Y4ZuII98 PjaiA, 


}UIUI}RAI9 WwWOT] “2 





0€ 09 | ‘xeW O10 OD -9-F “AD +28q GOS 19935 SSo[AIBIS | OSI 

































































981 1d x | v L‘M ‘d ‘UH ‘AO ‘d ‘s| 
cg 1d a ¥ 4 L‘M ‘a ‘dH ‘HO‘a ‘S| (08 09 CZ O10 “O ‘9-F “AQ ‘eq | [0G [993g sSajuIEIS | ogy 
PSI | 1d X vy | L‘M ‘a ‘UH “HO ‘d "S| 82 08 0g “XBW CEO "D ‘OF-E% “AD fag OFF [909g SSe[UIeIS | FSI 
esi rf | ie a a ‘YH ‘UO ‘d ‘S ce 08 S| *xBUl CEO “OD ‘EZ-81 “AD ‘og ZF [9998 SsolUIeIS | ESI 
Z8I | 1d | Xx | a M ‘d ‘UH ‘UO ‘d ‘Ss 9 | cee 981 | ClO OD S*x8U JIN ‘8I-FI “AD ‘ag IPF [999g SSe]MIVIg | ZST 
} | | - | ee 
IST | 1d a | M ‘d ‘UH ‘HO ‘S| &-82 0SZ-001 061-09 Z1°0 “O ‘8I-FI “AQ faq | OFF [999g SSeyUIEIg! 1g] 
OST | 1d X a | M ‘d ‘UH ‘HO] 02-08 06-02 ¢S-0F “XBW 09'Q “OJY JO ‘um 
| 20°0 “9g 40 “g “XBW Z1°0 “O ‘SI-FI AOEH [99S SsePUIBIg] OST 
6L1 1d | X Vv L‘M ‘d ‘YH ‘HO ‘d ‘S 1Z cl Ch "xO Z1°0 “O ‘SI-FT ‘Bq ‘YSiNgszyiq “dio.) [aeyg Se9B9g pezUy OFF [9999 SseTUIeIg | GLI 
SLI 1a x V C9 PEL gL “XBW 99°0 ‘OIyO ‘uoqisseyy “dsod 204g oyqndexy 
“UIM 10°0 “8G 40 “Gg SCT"O OD fFI-ZI “AQ ‘og "puy ‘apyseQ mon “di0g AOZF [999g SSepUINZg} SLI 
LL1 iff , V M ‘d ‘UH ‘UO ‘d ‘S| 8-83 CZ2-SOl CgI-e¢ STOO tFI-ZI AD faq| seuss M-B10g “Aig o8IG’ P [904g []osseBuT OZF [999g SSaquIEAg} LZT 
_ Ee eee ee —————__— _ - - -- : — —_—_— ‘ed ‘eiqdyjepeyigg ‘suog » Uo Psi Auoyy oe —_—— 
“xeul 09°0 ‘OK, 10 “Ulu “Ordo ‘UMOZITPPIP 
QLI id \ ad L‘M ‘€ ‘UH ‘UD ‘d ‘S| Sz-eE C8-0L 09-0F | 20°0 ‘8g 40 “Gg SKB CTO "OD ‘PI-ZI “AO ‘og “OOD ITN Suyjoy ueowewy 91 [999g SsayuIeyg) O21 
CLI 1d X Vv ‘M ‘d ‘UH ‘ad ‘S 02 821 €11 ‘XBW CT'O'O ‘XBW Z IN *FI-OL “4D ‘og ‘eq “43ings}414 PIF [909g SSequre4g | CLT 
FL iff a oe L‘M “d ‘UH ‘YO ‘d ‘S og 9 eg ‘XBW C10 ‘OD ‘PI-OT “AD ‘og “dioD jaeyg wnypny-Aueqsery OLF [999g SSerure_gg |) FLI 
$l L‘M ‘d ‘YH ‘0 ‘d ‘S| S8-Sz Cg-cg Ch-ce “XBU CTO “OD *EI-°TI “AO ‘eg ‘sdvonpodd Sutmojjoy 04} Woy o]qe EOF [929g SsoquIe_g] E21 
ELI V xf ¥ L‘M ‘d ‘UH AO “d ‘S| $S-eF cg OF | OXOLQD| -[eae Ajjesoued ose sjaeqs ssoyurezs esoyy 
| “XBW O10 “O ‘21-8 “IN ‘OZ-LT “AO fog Asaans S14} JO squodoi 03 ZuIpsoo0y LEE [9998 SSayuiVAg] ZLI 
— - | — —— a ae “ognzigsuy 19998 pue uoJly uso y oq3 Aq -- —_—— 
[21 v | x Vv M ‘d ‘UH ‘UO ‘ad ‘S| 02 001 cL | C'I-[ “OW | poudsisse sioquinu odAy 03 coueps0s08 ul! 
| “XBW OTC "OD ‘S-E "IN ‘08-2 “AD ‘aq |] e40q pednowd oie sjooqs ssojureqs oy, 6ZE 19999 ssopuIEag]| TI 
OLT V Be v | M ‘d “UH ‘WO ‘d ‘S]' OF-08 C6-S8 Cc-cF GI-T “ng 
“XBUl CZ°0 "OD ‘83-61 IN ‘OI-2 “AD ‘eq CSE [909g SsejUIeIg) HLT 
691 ¥ &: v L ‘M “& ‘UH ‘YO ‘d ‘S}| ¢s-09 06-08 Ch-og OX p ‘aia “1p, 
| “XB O10 "OD ‘OI-2 “IN ‘0@-LZ1 “AO tag IZE [993g S8o]UIeIgG | G9T 
891 vy | v L‘M ‘d ‘YH ‘WO ‘d ‘S| 09-08 og OF b-f “OW | 
“XB O10 "O ‘FI-OL “IN ‘02-81 “IO ‘eg | LIE [999g SSejuIeyg] BOT 
al V » =z v L ‘M ‘d ‘UH ‘YO ‘d ‘S| e¢-er cg OF |€-Z°OW **XBUOT'O'O ‘FI-O1 IN ‘8I-91 40 fag OTE [999g SsejNIeIg| ZOT 
<=" j — a . ileal = — ee ee 
ooURqsIsey) Ser) | omy ‘ur z ur | isd goo‘r | isd 000‘T (quedd0q) 
‘ON Lopqepieay sui0 7 , UO19 | xe “49999 | 4 “49999 worzIsOdMOD [vorMeyD [euWON | Jounqoejnue yy [Bi499e Jy | “ON 
Tisorqyend Juipjom | -eduoly | oepisuay, PIPIA | 














51 








00d \ \ \ YW) YH d§ CPr-c¢ OOT-O8 ne-ce lu DXOT “40D -ZI-ZLZI “AO 


































































“XBUL QT" ) *xBt d Bq ‘Ysingsyyiq “doy [903g “§"A GO8-81 S'S" | 007 
661 \ \ \ YO YUH d $$} 06-09 C6-08 Cr-0! XF LL ‘OS-L1 “40 
‘OI-L “IN S°XBW Cy’ ‘Ig °XBU ONS “UT 
“XBUl OT’ ‘QO xB ogo’ ‘d -“xeu ogo’ ’s “eq ‘YsiNgS}}Ig “dog 1903S “S'D L 8-81 ‘S’S'D 661 
S6I qd nd ts ‘HO UH d ‘S| 0S-09 C6-08 | CF-0E "€-2 “OW ‘81-91 “AD - xb 
FI CIN ‘*XBUl CJ* ‘Ig “xB OOS “UV 
“xXBu QI’ {) i xew ogo’ ‘d ‘*xeul Oso’ 'Ss ‘Wd ‘ydangszzig “diog jaezg “9'°9 ‘OWN 8-81 ‘S'S’ | 86I 
“or;  =¥ nV | nv ‘MO ‘UH ‘a ‘S| 0-09 | ¢6-08 | cF-08 "0Z-81 “40 
‘O18 IN =*XBU CL" “Ig XBW QOS “UY 
| | | YS XBU QO") “XBUL YEO" “d **XBUl YEO" “Ss ‘Vd ‘yBangszzig “dioy [909g “SA | ‘S8-SI'S'S'A| L6I 
961 V | of | aff ‘UO ‘UH ‘d ‘S| 0S-09 66-08 Ch-0E ‘0S-0E'LI 40 | 
'OI-8 “IN {°XBUL G2° “Ig xXBUL OOS “UY 
| ‘0Z°-80" “OD S*xXBW OO ‘d ‘xBUL NEO’ “Ss "Bd ‘ysingszzigq “dio [904g “S" 8-81 S'S} 961 
C61 V nfl | ntl | ‘s] e-0z | ogi-szr| oFt-gz ‘81-91 A 
'6-L “IN S'XBUl CZ° Ig “xBU YNZ ‘UT 
| | '0Z°-60° “OD “XBW YEO’ “d “XBW NEO’ “Ss "Wd “ydungszqiq “di0D eeig “SD LLI'S'S'1| S61 
P61 ad sf | si fl | ‘UO ‘UH ‘d ‘S| 02-08 06-02 CC-OF "SI-PL “AQ Sxvar 
| OG “IN “xBul ¢2* “Ig SxBU ¢2* “UY 
| | “XBW ZI" (—) -*XBU OO’ “d -“X¥Ul YEO’ 'S ‘eq ‘qdinqszqig “diog [9039 "Ss" LL‘S'S'O| FOI n 
€6T | d > ‘d ‘YO ‘UH ‘d ‘S 4 06 og | ‘bI-80" "A xBUr | 
ca “IN :xeuw cs Is ‘*xeu Cr ‘Un 
| oXBM Ql’ 'XBUl OPO" “A /*'xBU CO’ “g | "eq ‘qdunqszqig “diy ja09g “SA (PIU TS-S-BFAAEN'S'D $61 
261 | ad of | of ‘d ‘d ‘S| O1-SZ 06 OL "GS-1" “OW 
| | ‘OV 1-08" “40 ‘08"-ST" “IS ‘09°-0F “UN q-FI-S-Lb AAeN'S'0 
CES" “D XBU OPO’ “d “xXBUl CFO’ “Sg "Wd ‘qdangs9zig “dioy [909g “S° |(p)9-g-9ET-2¢ Am4y'g'D | Z6T 
161 ad | sf | sf ‘M‘d‘d ‘S| 81 rea | 001 CZ-1" “OW ‘OT1-08" “ND ‘09°-0F 
“UN SEES" “D +°*XBUL FOO “d S*XBU COO “S O14 ‘UOTISseY “OD [909g oIqndey O€IF X AVS| I6I 
061 ad | fl | wd d LI cil c9 61° “OW *20°1 “49 | "Bq ‘O[[1A89}80,) | 
‘83° “IS ‘OL ‘UN ‘6E° D ‘910° ‘d ‘280° “S| “OO [999g Sue4N’T | OFIF AVS| 061 
681 ad . et @ d cI a 08 6F'I “AO ‘8h°E "IN ‘Bq ‘a[lAseqeog 
| | “€Z° “IS “EL" “UW *8E" O ‘FIO’ ‘d 220° “S “OD [929g Sdoyn'T or0FEE AVS| 681 
88 nd nd | ofl d GS CIT TZ €L° 40 S121 “IN ‘eq ‘appiasaqrog 
| 83° IS ‘€L" “UW ‘Zh “D ‘FIO’ “d ‘220° “S “OD [999g Suayn'] oFIE AVS| SSI 
LSI \ \ V d 93 19 | 96 | T€°t “iN ‘Bq ‘a][IAseqRoy 
| | “€Z° “IS ‘E¢" “UW “OT OD SCO" ‘d ‘80° “S “OD [299g SuayN'] CIIZ AVS] 281 
eouRysisey | Sr) | dV | ‘ur Z ur | isd goo‘ | isd 000‘ | (que010g) 
‘ON é Sahel aad falqepieay sui0 7 % UON4 | gy “9999S) « “99498 UorpsodMOD JeoTMEYD jeUIMON 491 jou jnue yy [B14098 JV ‘ON 
Tyserqyent surpja | “B3u0[q | oisuey, PIPIA 





£ 133HS SNOUNIA—STIVINALVN AOTIV JF1VGTIM 








UNnWIXeU 10} Aress% 


DuUBaUUe Joly 





i s8auqs 





suULINp pepusw wooad 
UOIZISOGUIOD BY 10} a 


}UAMI PAI) Yap “2 





{ARN Q 09 un 


-wa Ajjuanbaay st 4] 
-de aq Aww Suipjam 


‘age ‘AUIMBIp ‘Bury 





F0Z | V V 
| 

£02 V V 

| 

202 V 

102 | V {ud 
POUBYSISOY | SBr) 

‘ON : i: :; Sale 


tiseyiyen? su 





skojj@ snosaj-UOU a/Gepjem ayy Pays!) ase MOj/0} OF soBed ay} UD 
sAojje snoisa}y @/Gepjam au; SepNjouOs siy] 







UUB pOl YL) LI “D'a ‘pos o1gluagsne asy “KZ “UOIS01I0D 09 aDUEYQSISAL 


Py “edlAJes pue qued jo 4a30eJ 
ip yeoy 


“pa 
i Jayuod uvo geoyoud agent 








a) au3 uo spuedap Ayjensn 






‘Duigvoy yaed sv sadequeape [eBoisinijezawW awWes 944 


ys DUTT 


LI 


{z1sseo0u oq, 


U SUI[BOUUY 






Zu s AABOY UI Surpyaa 





ye10dw93 949 ‘paumnbas si Surpjam ‘FI ‘suo 





149 | uP UOIZISE dwoo ayy 40J oy7qeyins aq p 











[etd yeu auy jo S50 




















JO pasisep si J yeayoid MOT “E] “Bulpjaa SuLMp papuswmwodses JO paiisap si J )] Qeoyoid MOT *Z] ‘“Osye pasmbes 1UYIAZ SUIPja | "[BlLOJVU 9Y9 JO SsaUyoIYg pue 
[qezins aq | aingesedwio4 oyg ‘pasinbas si SUIpjam SuuNp yeoyoaig “| [ “peywouuy “OQ; “Suleouue Aq pesvesoul yasuedjs youdwy “G “SUIpjam J99jv aAat[ed ssedjyg “g “paatnba. 
‘suodIgoe8 UU], “9 I [H9q “€ ‘*A[MOTS [OOO—-4veyelg *} JONpP ayeul 03 ajqeuy) “gE “geay 4SOg *Z “AQ YIQONP sAOIdUII 09 pUe ssoUalzzIq BAOW AI OF paysadzns Suyeouuy *| 

‘S°.L/000'000°'% *X =“*S'\L/000'00S‘1 ** = “Ss (L/O00OEL'T “A “"S'L/000'0E9'T “R “*S0% 
BA asouesuRy “a “soadg AABN 40 AY “Q'f) 09 Ajoyy amougD "p * ‘WL'S’¥ 0} wnipeue, asouesueyy ‘9 “soedg “Jy g'y 09 Ajoyy uoquey -q “soadg "JX L'S’¥ 99 [9998 JOYOIN “Be 





‘[B119jg8W J9RYsY pue asnes QZ uo pad 





‘POYZEW O1V O[BJOW 93 SI Se sAOT[R 9sayy YBIA YAOM [BioUad OJ pozdepe [Jad SB OU SI 41 YN ‘sUOIQIPUOD UIezZIa9 JOpUN SAOTS WNIWOIYS 4BYFIVIYS pue jayoIU WNIWOIYS 943 03 Ajjnyssaoons pod 


Sez jO poyjow siyy, =X ‘ajqepreae ejep Zuipjam ON =q ‘aqepyan A[LvUIpso JON =f ‘(SeqOUZOOJ Bas) SUOIZIPUOD O[QeIOAR] JapuN aIqepjay —g_ ‘e;qepjam Ajipeay —y <:setqyent) Jurpja mgt 
‘spol=y ‘Buiqng= J, ‘auin= M4 ‘sueq=—g ‘paljol oY = WH ‘payor proo=yO ‘sqyooys=—g ‘saqejd=g :swi0j ajqepieayy 


jO4 pjoo ‘Zuyvouue ‘quowyeeig yeay “B-a ‘sasneo 19430 10 sassev0id UOoNpoid jo asnBdaq SOLA YOIYM adUBI 9ZBIIPU! (NE-RZ) SauNSYy o[qnop ‘fenjea WiNuIUIM sozRoIpUl (QE) aanZy a[BuIg,, 


















“Aplo4sely JO snynpoyy ‘isd QNO‘NNN'SZ B UO paseq SI pUB ‘SAaAIND UII9S-SS9I19S WLOI] PaUlezqo SI aNfBa ayy, ‘.[ Ul .ZOO’ JO UoOIgesUOla Ue soNpold [TIM YOryA peo] yeYQ St YBFUeI9s PPIX, 
\ M &€ YUH UO d's 02 O8 8¢ rm) -OL'T ‘O1YO “UMOBSUNO X 
"IN ‘GT’ g° ‘UW ‘02° DO *F0° ‘d 'S ‘OqN]T, Y JoayQ UMOJSZUNO T udqgiB,) 9 ,¢[ 
zz. M ‘ad ‘UH “HO ‘d ‘8 &G Gl SS SOT “ND -OL'T “IN | “O1YO “UMOSSUNO 
-CI° “IG ‘Gc’ “UW -CI° °O -FO° ‘d :S0° °S “OQN TL YP JoaYQ ‘UMOFSSUNOT uoqgi®,) ’,cT" 
V M ‘UH “HO d '8 cG 89 o¢ GO°T “RD O14 “UMOISSUNO 
‘OLT "IN -OF “UW +80° (OD +60" “d *S0° 'S “OGNL YP 94g UMOpSsSUNO T uoqie’) %01° - 
aud | ‘UO ‘UH ‘d ‘S| Se-0E | OLI-06 0S-0F "YS"BS “AD 
PI-GL IN “XBW C2" Ig “xRU OOS “UY | 
| “XBW .OZ “OO SxBem “FO ‘qd “xem OF’ ‘Ss ‘eg ‘qaungszyig “duog jaeqg ‘s"9 ‘S1-¢s ‘S'S’ | 102 
| oY | ‘ul Z ul | isd QQ0‘T isd Q00'T (9U9910q ) 
: fo]Gepway suo y | % WOW | oe 4999S | «49998 UoIpISOd WOLD [BoIWaY,) ;BUIWON Join zov jnue yy [Blage yy | ‘ON 
(PIP | -esuoyy | apsuey, PISHA 











‘ 
‘ 


5 





i<8‘ 


< 





<< 








< 


< 
<a 





< 


<<t<«< 

















Tysorqiyent sur 





t 


qd 
d 
d 


<<«<t<t< 


r 


VY YS YY 


at 4 < 


APA 


To M 


a “ULM “A ‘UH “UO “d 
‘ULM ‘A ‘UH CUO ‘d 


| 





‘d dO d 
‘LM ‘@ ‘HO ‘d 


‘LM @ UO WH d 


‘d 
‘d 
‘d 
‘d 
‘d 
‘d 
‘\L “UH “UO “d 


‘L ‘UH “HO ‘d 


‘L ‘UH “UO d 


‘L ‘M ‘& ‘UH ‘HO ‘d 
‘L ‘M ‘A “UH “UO “d 
‘L ‘M ‘@ ‘UH “WO ‘d 

"a ‘L ‘M ‘@ “MO ‘d 


‘UL ‘M “€ ‘UO ‘d 
"UL ‘M ‘d ‘UH “UO “d 
‘UL ‘M ‘a ‘UH “UO “d 
‘dU ‘LM ‘d ‘UH “UO ‘d 
‘dU LM ‘UH UO d 


“M ‘A “UIT UO “d 
‘M “d “UH “UO “d 
‘M “@ UH UO “d 


‘M “d “WO UH ‘d 'S 


Layqepleay suli0 J 











2 





PR 








ce 
i6 








91 


isd QQ0‘! 
++ 49599 
eTIsuay, 














“MOW TV ‘OT “SIN 














aq xXBU CY'O “dd 


Burqevoo “ty Apund-ysiy yim [-ShZ Boo[y 
Jopulemey “[y 
‘O'T “BIN *S3°0 “40 *9°0 “IS *S3°0 "RO 
JapuleMey “[V 
W ‘82°0 “40 *9°0 “Is *¢ 


040 ‘90 "IS: 
"Mey “IV ‘8°T “SW ‘SZ°0 “40: 
"Woy TV ‘El “BIW S70 “AO *2°0 
‘way "TV fer] ‘SV ‘6Z'0 IO 2°0 "1 

"MOY “TV *S°S “SW *es°0 “HO | 


"Mey TV S'S “SV: 
‘CL “3M ‘9°0 “UW 
ST “3 :9°0 “UN 
CT ‘By ‘9°O “UW 
C°0 “BIN '¢°0 “UT 


‘0 “SIN {o°0 “UW 


"wey “TV ¢ 


‘TL “NO oxew 
‘xBUI ¢20°0 “Id -"82 
qU901ag ) 
UdIZISOdMOD [VoIMeYD jeUIMION 




















"Wg ‘USINGS}}Ig ‘BOLIUY JO *0, 
‘Wd ‘Ysingszziq “WoeWy jo “OD WnutmINTy 
‘eg ‘4Bingsqqig ‘Boley jo ‘0D WnuIMNy 
"eg ‘Gdunqsqqig ‘eouemy jo “oO wnuImNy 
"eg ‘qsinqszqig ‘eoeuly jo *0 








] \ » Jodd ) I9Ad} 
mA X “9a] Big, PY 49dd0,) d19AdY 
‘uuog ‘Aunqiaqe My “OD sstig uBvoleUY 
H I 998 

970UJOO T 99S 


j 030U9004 vag 


‘uuog ‘AINqseqze 
ou] “09 saddog » sseig oseyD 


{40 MAN “OUT ‘sseug » seddog saivasy 
‘yoijy ‘uosyoer “diog wnuimnyy 4yooqg 
‘yorpy ‘uosyoer “diog wnurmnyy yeoyg | 
‘yor ‘uosyorr “diog wnurmnyy yooyg 


‘ory ‘uosyoer “diog wnurmnyy yoeqg 
‘yor ‘uosyoer “diog wnuranyjy yooyg 
‘eq ‘Ysingszzig ‘eoeMy jo “OM WnulwNy 


Wy ‘ysangs_qig ‘Vouewy jo “oO wNuUTUENTy 
a a 
“ed 


“YSINGSzRI “BILIIULY jo ‘OD WnuUIWny 


‘eg ‘4Singszqig ‘BoWeuy jo "0D WnuLUNy 
‘eg ‘YSIngszqig ‘VoueUly Jo “OD wWNuIMNTy 
‘eg ‘Ysingszzig ‘BoleWy Jo OD WnulMNAly 
‘eg ‘Ysungszzg ‘Volueuly JO ‘OD WNUIWNy 
‘eq ‘Wdangszzig ‘Boleuly jo ‘0D wWnuIWNy 


"eq ‘YsiIngszzig ‘WoWeUy Jo ‘OD WnuUIUINy 
"Wg ‘YSINgGszzig ‘BOE jo ‘oO 
"ed ‘YsINGSzzIg ‘VOLBUTY JO “0c 
eg ‘Gsingszzig ‘BoueWly jo ‘OD WNnUIUINTy | 
‘eq ‘Ysingszqig ‘Boe y jo “Og WnuIMNy 


— 


— 


— 


~ 


yIOX MON “OUT ‘sseig » seddog alaAey 
J31NjoejNUe 





wnuiuinyy 
wnUddanyy 


wnUulWnyy 


wnudnyy 








qaIH ‘sseag 


O£-OL) SSBAE] 
HSZ wnuiwnyy 
H%sSz wnurwnyy 


H%SZ wnurunyy | 


H sz wnuiwnyy 
0-SZ wnutwnyy 
L-ShZ PRP 


L-S19 B091V 
M-SIT9 B09) 


O-S1Q9 BOD], 
L-St¢ 809/V 
M-SEC BOD) 
O-SES BOY 
H-SZ¢ POOV 
O-SE¢ Booly 
LU-Sks PO9V 
L-S#Z POV 
O-ShS BOVV 
L-SLI 809/¥ 
O-SLI BO9[y 
H-S€ Boy 
O-SE BO9lV 
H-Sé B°9[V 
O-SZ BOITV 


AQ[eitW py 


peL199e IY 





62¢ 
822 
Loc 


coi 


SNOVWIS-NON—STVIVILVN AOTIV FISVOTAM 


4 





*pasiojoid oie Suo]—queqiodw gzZue] oue spo Jeyjy ezuoiq soydsoyg :ouy uoquey ‘sesseuyoryg AAvog pues mNIp 
oll Ul Asessadau 4eayaid ‘saposqoaja payeog :o1y O[eJeJy “CZ “AuvssedeU SaTqBIUVA JAAO [01}U09 OFBIND ‘apiXO WODITIS JO dod} aq YSNUI aoBjANg “FZ “spjam adAz , aanqgonays pasoyo,, JO Duryoes9 Jueaosd 09 o1vo soqezis 
-sodeu Shope JO , ssauqsoys 40y,, ‘Aessooau xny {pepuemMoses amey Buizipixo Apqsyg “EZ “yUeZIOd UI! 4I0q eporzqoaja UOqIeD Jo UOIZENdIuvUM puke YySua] Ouv ‘AuessedaU XNY ‘spor Jo][y eZUOIg UODTIG sory UOqIED “ZZ 
‘papuommooes xny ‘apixo jayoru As04oesjos JO UOIZBUTIO] yUaAod 03 Asessaveu suey Julonpes ‘sadnes sauUryy Joy poAorduma Ayjensy *[Z ‘sepouqzoaya jayoiu-oudno paqeog “gg ‘“Auesseoeu 4eey pus out ‘eunssead J0A0 
[04}U09 OFBINDOY “G] “pOd Jo][Y pezipixoap pue yeayoid ayenbepy ‘gl “yeaqeud “4 0NG-0OE PU spol saaT[Yy ezuo1q soydsoyd 40 UOdITIg soy UOGIeD “geoyeid "y YHG-0OL PUL epOsjoala pozVOD :ory OPVIeWW “LI “spo. 
SUIP[AM ,.eZU0IG,, Y4Ln 410 ‘UOIZISOdMI09 [eJaUI BSeq JO Sdi4qs JO SPO JO[[Y YALM OIQRsISop VWeY SUIzipixo AjyqSg “g] ‘“Ssedned Jolavay 410} opqesisep yeoyeud “y QOOT-OOL ‘sed4y ezuoiq soydsoyd Jo UOOTTIs JO pos JeqY 
004] OUIZ UO AB{Y :d1Y UOGIND “CT “suOIqoeS UIYy AjaAtgeuedWOD 04 payWIT ‘FT “9e91} JBaGOI YSNpY “E][ “OI [eJOW pazeod 1O UOqUeD “ZIT ‘eMeY Suizipixg “[] ‘edeys ojdmis Ajoaresedmoo 03 peqimy st Furpjox 
JING “OL “Asn perosaMU09 94991] Ur 4oA Se ynq AJOZORJsIZVeS OST SI ZuIpjam wWeag “Suipjaa yods 03 seyddy “g ‘A[uo suvas quoys AjaatgesedMOD *g “Zuiyyeeyerg “2 ‘seingonays ajduis 04 pezmry ‘g ‘elaqdsomge antiyeq] 
‘paanbes yeay YsIpT * F ‘a[qeyIeAe si Suippom wees pue gods ooueqsisel 10} Fuiqes ,,y,,Ue SUIABY Ssviq pal WOdITIS YsIy jeloeds y *g ‘saoNpodd qynsu0D *Z *A[WO SUOIZIPUOD UOISOII09 PII ‘T 
‘Quy ‘ssvig, puv deddog sieaey pue “0D seddog pue sstig oseqg “og sstig uRdeMY wo o[qepreayt 
‘ade4s [eUaMIIIedxo Ul SUIPjOmM=y ‘olqepieae Vqep Zurpjem ou=q ‘olqepyom ApiseUIpio you=_H ‘(s0300400) 
99S) SUOIZipUOd a[qesOARs JapUN afqepprx=—g_ ‘ajqepjan Ajipeor=yV csoryendh Surpjamt~l ‘“‘spor=y ‘Buiqng=J] ‘eum=— A ‘sieq=g ‘pejol joy=yYH ‘peyjod ploo=— yO ‘sqoogs=—g ‘soqejd=g :sulioj afqupeay] 
‘SUIMBIP ‘Buypor pjoo ‘Burpeouue ‘yuow4ees3 yeoy “3*e ‘sasneo 19430 JO sassag0ad uoIyoNpodd JO osNedeq SALIVA YOIYM VFuUeI oyROIpUI (QC-gz) SauNnZy o[qnop ‘anjeaA WNMIUIU sozBoIpUt 


B Ul aIqEPja\y “¢ 
















































































> 


f{seiqiyenty surpjom 


‘O30 A 
OG) eandy ofsuig,, ‘“Azloiyseyy jo snjnpoyw ;/ul ‘sq] 000‘000'GZ & UO paseq SI puUB ‘SAAIND UIV1ZS-SsAI}s WOI] POUIezGO SI ONjVA OUT, *,[ UL,ZOO* JO WOIVeZuUOja Ue soNpOd [[LM YOIGM po] 4eq4 St YRBUeI4s Pyory , 
V ly d ‘a‘8| & a 9% Ch'0 COO “UN ‘Gory ‘uosyoer “dio wnurmny qooys | Ha wnyqay | 
\ \ ra “4 ‘| cg | CZ :Ch'O “IS ‘COO “UN I ‘uosyoer “diog wnumny qo0q¢ | H eq wnyqéy 6°72 
\ \ ad ‘d ‘s| C Zz 0Z N ‘Cr'O “IS ‘cQ'O “UY "yory ‘uosyoer “diog wWnulmnyy joayg Hq wnyqAéy RCT 
| V V qd d ‘S| 6 IZ LI -C§h'O “IS -CO'O "UN "Yo “uosyoue “di0g UNUIWN;y Jaayg Hq wnyqséy LSZ 
\ \ qd ‘d CZ 9 9°8 ‘Ch'O “IS feQ'O “UY "Yory ‘uosyorr “dioyg wnulmnyiy yeoyg OW wniqAy | 9cz 
| | 
\ \ Cd d € | +o of €27°0 “ND -OL -Ch'O “IS ‘Z1°0 “Us | "Gory ‘uosyoer “diog unuimnyy jaays HVY 1AHT | G¢Z 
\ \ ad ‘a Bi ¢ 82 LZ *€3°0 “ND -0L'0 “IN -SP'0 “IS -Z1'0 “UN | "Yor, ‘uosyoer “dio unuruinyy yeoys H VV 1AH | FET 
V V d d ‘S| * 9 G% £20 “ND ‘O20 IN ‘Sh'0 IS ‘ZO “UN | «= “Yor ‘Uosyoer “diod mnulmNiy yaeq4g H&{VV wnIqQsH | E93 
V Vv a ‘d ‘S| 9°9 se Se £70 "ND ‘O20 IN ‘SFO IS ‘ZO “UN | = “HOU “Wosyoer “dio wnurmniy yeeqg HAVY UNIqQsH | Zgz 
te 4 | _— ‘ pes slaniancene giant cteate | aan 
[SZ \ \ d ‘d'‘S co OC oz | II | €Z7°0 "NO OL'O"IN ‘Sh'0 ‘IS ‘Z1°0 “UN | "yoryy ‘uosyour “diog wnurmny sone OVYV wnyiqty} 192 
0S2 ra | cH | cell ‘LM ‘UO “UH “d ‘S| 09-02 OS-OF | F8-02 "MOY “NY -“xBU OT" “e4 
“XVM ZOO “Gd fEZ’L “IS ‘£0 “UN ylOK MON “OUT ‘sseug » Joddog aivaay L\OjNdLaIFY | OCT 
642 fl a | cell L‘M ‘d ‘HO ‘UH ‘d ‘S| 09°02 | S9-e¢ | 92-32 "MOY "ND xem OO Od | | 
XBUl : , | yaox MAN “OUT ‘Sseug¢ p Jaddod aiaady OZ 19H] | FZ 
SES | a a3 sell ‘LM @€@ UO UH d §] 09-02 OS-OF | 2-02 "Way | 
| $60 “US -“XBU ZOO “Ad -SL'I 18 | 140% N “oul ‘SsBigi P 1vGGOl) aloAvy HLy AO[NOOH | SS 
‘ — SS ‘ = . 
Lt |} cl | cet LM ‘€ “UO “UH ‘d ‘S}] 09-02 ¢g-c¢ 96-2E ‘Wey NO xem gro eq | 
c'Q "Ug {xe Z0'0 ‘OE IS] "yY4OR MON “OUT ‘sseig » soddog os0Ae0y ; Sip Aopnovepy | LHZ 
OFS \ \ \ 1 ‘M ‘d “HH “HO ‘d ‘§} 09 c¢ 0% VE IS STL ‘UN '8°C6 ND | ‘uuoy ‘Aunqioqze My “OD sseig¢ UBOTJEUTy MIOT INps9Aa7q | 9FZ% 
Cte \ y off "o‘a ‘S| 6 LE 12 Jopulemoey ‘Sy f°, “Uy | "Yor, ‘puelpiypy “OD jeomeyy oq UY [ejemmog | CHz 
PZ y \ J WOds Cl Ze 9] Japuleulay “SPY “C*l ‘UY "YOY ‘puelpiyy “OD [eormiey,) sod BI (ejeu nog FRE 
EbZ y off eff ‘wo‘a‘si ¢ crt cg | depuiemey “Syy ‘oT ‘uz ‘e°9 “IV ‘ZO “UN | “YO ‘puelpiyy “OD jeormeyyg nog I[-f [@Jow Mog | EZ 
GhG \ | off off YO “d ‘S 9T | oF bZ Jopuiemoy ‘Spy ‘OT “Uz ‘o°9 “IV ‘2°0 “UW ‘YO ‘puelpryy “OO jeormegy nog Bi-¢ (BjIW MOG | ZEZ 
[bZ \ \ eff HO ‘d “ 6 ee rE Jopulemey “BWV *G°9 “IV ‘20 “UW “GOI, “PUBlPIY “OD jeomeqy nog Yq (BJoM mod | 1FZ 
OFZ y V eff no a cI 6€ 0Z Jepuremey “3 fc’9 ‘Ty ‘2°0 ‘UN ‘Yor ‘puvrpryy “og jeormeayy sog BY [BJaM MOG | OFZ 
6&2 \ ell 7 L‘M ‘d ‘WO ‘d ‘S| Le-2F Fo-FR | (GIST "C10 “WIN ‘0% “IN 
“OS NO Mxeu Cg ‘ag f'xe¥ul CQ” ‘qd YAO MAIN “OUT ‘ssvag aw Jaddoy aiaAayy | CUS [AYN O1dnD | EZ 
SES ¥ V V ‘LOM “€ “UH “YO “d ‘S$ OF S¢ | &G ‘OE “IN -OL “ND (*f 03003007 aag) PAIN Csdny YE} $EZ 
QOUBISISAY | SBT) | WY | "ul Z Ul isd QOO‘T | isd 9 yu901907 ) 
“ON [F- —- ; LO[/GeIBAY SUI J | JP UOT} | ox "495439 | 4953S uoizisodmoyg [Bolmagr) [PUIMION nzyoejnuejy [Bi409g8 W "ON 
| 


-Bsu0[y eyisu 





, PIPtA 








a ‘d ‘S| | | 1Z 0°66 “TY “AY ‘OTIAsinoyT “oD speqeyy sppousoy HSZ spjoudey | 98% 











































98Z V V c 
CRz | ¥ ¥ qd ‘d ‘g| 9 0Z LI 0°66 ‘Tt ‘AY ‘aypasmnoT “oH sjeqoyy spjousay H %9z spjoudoy | ¢8z 
18Z Vv \ d “a ‘s 6 LI PI 0°66 “TV ‘Ay ‘aiplasmnoy “og syeqeayy splou {ey H%Sz spjouAoy | SZ 
£82 | V \ a ‘d ‘S| &t CI gI ‘IV ‘AY ‘Op[asinoy “OD speqayy spousoy H Sz spjoukoy | €8z 
Z8S V V ad ‘M “€ UH UO ‘d'S ce £1 ¢ 1) 0°66 “IV “AY ‘applasinoyy “OK speqeyy sppoudoy OSG SP[OUAdY | B86 
[82 V «) ad “a's RT 29 It | HUIZBOD “Ty Aytand ysiy ‘LStz spjouAey ‘Ay ‘aiplasinoy “OD syeqoyy spjousoy LStZ PRFID ANd! 182 
082 V 9 a d bd I os €¢ durqeoo “ty Aqiand yay ‘LSzT spjousoy ‘AY ‘aTplasinoy “oD speqayy spjousoy LSLT PRD end | 08% 
612 +8 ) zi *“M A ‘UH ‘UO ‘d ‘S| o¢ RF 02 ‘0° “US -Q°eh “NO ‘uuod ‘Aunqioqe Ay “OO ss¥ig; URdLIEMLY ezuoig loydsoyg YG| 6212 
SLs | V | oO ef | "M ‘A ‘UO ‘a ‘S| 0S-09 ccc} Go-8I "C6 “NYY XBW COD *84 
| 'G ‘Ug S*XBul COO “Gd *2°0 ‘d yloX MON “OUT ‘sseug P saddoy eseady | ,,V,, ezuoIg soydsogy 
L112 V Vv | V - “M ‘S OF Ch 9I ‘O'T ‘UZ -C°26 RD -C'T "IS “uu0y ‘AUNGI94e MA q addy, | 
“og soddog » sseig aseyy | ‘azuoig ardur 410 | Llz 
————— — _|—— -- —_—_——|- ——— 
912 Vv Vv | ae ‘L‘M ‘a ‘WO ‘ad ‘S| = 99 eg | 02 ‘O° “UZ 10°96 “ND ‘O°E “IS | ‘uuo,) ‘Aings04e | V odéy 
| “guy “og seddog » sstug aseyy ‘azuoig otdw Aig | 927 
GlZ ri SF 9.4 ‘UH ‘d ‘S| (Ok c¢ | 0€ 600 “IS +20 “UN | 
| ClO | :1'0 ny ‘TO ‘) -F°66 “IN ‘ed ‘a][IASaqeo,) “09 [9998 sudyn’] | 1999S pep ]e4OtIN CLE 
wm oe ie .@) eget ol 
PLE V V V (UL ‘OM ‘A ‘UH ‘UO ‘d ‘S| 08-0¢ 00T-09 GL-ST | STO “8-10 “ND AN 440K MON | 
| | | 666 “IN +90°0 “IS +2°0 “UW +1°0 “OD +900°S | “OD PASIN [Saoyedseqay | P49IN | FLE 
£26 | ord | of C “LM “€ ‘UO ‘UH ‘d ‘S| &b-€S YES LI-€1 09 "ND | 
| | “XBW JON'O “Aq S XBW OED “Ad ‘Op “UZ ylOX MAN “OUT ‘ssBig¢ Pp Jaddog aiaaeay | 1899 Z3UNW | Elz 
12 nd 9) v | ‘UH ‘d ‘S| (OE ¢¢ 0€ 1'0 Is ‘ee “OD 
“OT “USN SFT “8d O08 “ND 3°29 “IN “Bq O[[IASazBVOK) “OL [907g SUdyN’] | [9938 PRD UCN | Sle 
. 2 
wh 
12Z | V ee VY |W LOM ‘Ad UH “UO ‘d ‘S| 06-06 | Olt-s9 06-Sz PT “84 *O°0E “RO | "AN “340% MON 
| ‘O'L9 IN ‘LO ‘IS ‘OT “UW S10 OD ‘10°0 “Ss ‘OD PYIIN [BUOBUIE4UT | [eu0W 
OLE @) aes | @] ‘d ‘UH “UD ‘d ‘S 0€ 09 of | O80 °8 | “UUOD ‘AING1048 AA | 
| ‘oc’O ‘UW ‘02Z°0 “US ‘0°6E “UZ SBE “NO ‘Auedwog sstag ueowewy ezuoig ssouesue sy | 
692 | or ‘6V | st al ‘AL “a “UH ‘UO “d ‘g| 9-01 OS-Sh | GE-9S | sapureMey “By ‘71 UZ ZL IV ‘ZO “UN |'O “purjeaagy “dioy) Wnisouse yy weopemry | SLSO-NV ZB | 696 
89Z | ot ‘6V | v a ‘\L ‘a “UH “UO ‘d ‘8 OI-SI | 9F-8E FESS | dapuremoay “3yY ‘OT “UZ ‘O'S “IV ‘ZO “UW |'O ‘purpeaagy “dioy wnisoudeyy ueoWomy | SZSO-WYV OZ8W | 896 
L9G | ot eV Vi @ \L‘M ‘d ‘UH ‘UO ‘a ‘S| OT-8I 9F-8E FE-GZ | JopureMoy “Byy ‘OT “UZ ‘OE “IV *Z°0 “UW |'O ‘purpeaay “dio wnisouseyy uBoWoWy SSN V 28 L9G 
99 for'sV | Vi a ‘L ‘M ‘a ‘UH ‘UO “d ‘s| shi | 98-E | ALT sopureMey “BX ‘o°1 “MYO ‘puvpeasiy “dioy wnisouseyy UvooWy SEINV (78 | 992 
- | |— ” _ | — | — -—— 
696 rel io} v ‘UH ‘d ‘S| 08 | co | ook | 02° “ND ‘80° OD ‘¢z'0 “IS 
| | | '6Z°O ‘UN ‘S°9 “Og SEI “AD ‘O°6Z “IN ‘Bq ‘a[[[ASaqVog “OL: 12299 rae is 19998 PRI) [Pa00g] | C9Z 
£92 | V V V ‘L‘M “€ ‘UH “UO “d ‘S| Se-08 001-08 Sy-0e | C9 84 +30 “ND -O'ET “AD *S°6L “IN i ant. Mieke 
‘G3'0 “IS $€Z°0 “UW *80°0 “D *S10°0 “S| “OUT “OD [PYPIN [BVUOIQVUIEZUT | jeuoouy |) £9G 
£9% V ra | V ULM “dA ‘UH “UO “d | £-61 O¢I-GOl}| OOT-09 | L-COM -L-G “OW -L-€ “ND + FE-3S “AD sour] ‘y40dee.4 | pouepsiey 440M) 
| IN “XBW CQO IS *Z-1 “UY "XBW ZO "+ | ‘Auedwoy) 1eq-sseding | ally, GOUT) £93 
V ra | V ULM ‘d ‘UH ‘AO ‘a ‘S| Sh-0E COI-C6 c¢-cP L-G “Od *L-G “OW *L-E “ND *FZ-ZS “AD sour] ‘y4odeory | (pejveuny ) 
| BE-SS “IN SXBUL CQ'O “IG -Z-[ “UY “xB 70D ‘Auedwo,) 1eq-ssedang | aly, WOT | 69 
192 v v|a ‘d‘g| at eh Le oF'0 “AN | 
‘TE'0 “ND ‘O0°T “IN ‘CFO “IS ‘910 “UN "Yor ‘uosyoer “dio mnuIMNy yoeds | slog wnqsH | 19% 
aounysisayf| SB!) wy “Ul g Ul isd 000'T isd 000'T | (9U90J90q ) 
‘ON —— La[QVpiwaAYy sus0g | 2 » WOR) gy “4959S "4yys4qg | uoIpIsOdWMOD jeoIMaYyY jeUIWION J9INJOV INU IY [BL94B “ON 
| tfsaryeng surpjo | -eduoyy | opsuey | PPA | 


@ 134HS SNOUYIS-NON—SIVIVALVW AOTIV FIGVATAM 






‘PeIUIGNs s1eM SOIPBUUOLTJSeND WOM O03 S1OINJOVBJNUBU 


‘IIT ‘OSBo1ryO “OAV YSeqeA, WING 90g ‘AURdWIOD ZuLYsT[qnd JooUTsUq SUIPIeOM eUL ay} JO A}JLOYING Vy} UO OpeW oie soTjledoid Sulpljem puR [woIUBYseUI ‘[eoTUIEYD at) 
0} passeippe eq plnoys sjulidei 10J sjsonboy “youre O° T$ 1¥ Ss1eA00 Jeded ul punog uO UOIJBULIOJUI [[ VY “[el1e]7eu sry} JO ZUl}99e][09 OY} Ul SIOIIPA| S}f 02 pepusezxe sorsa) 
W410} WUIded UT O[QeITVAe oq [[[M SeTdOH “AIJSNPUL ZUIp[em oY} 0} Sj1Odey s,1o9UlsUuq -INOd PUB UOLJVULIOJUT BY} 1OJ ‘ADAINS Sty} JO Javed & se 1vedde soweU osoymM sored 
SUIPIPM PUL JO JOyjOUR ,,‘s[eIIe}eW ACTIV PIGVPIOM,, “ATIAWIIVAV SLNINdSY “W109 SNOWIBVA 9} YUBY} OF SOYSTM JOOUISUM SUIPIOM PL ‘LNAWOCAWIMONYMOY 


*padiojoid due Suoj—-queqiodu yySuoj o1v spod sojjy ezuoiq Joydsoyg sory Uoque, ‘sessouyoryy AAvoy pure wnip 
-aum ul Asessegeu yeogeid ‘saposqoaja pozeoy :o1y [BPP “CZ “AIVSS9DGU Sa[qelIBA JOAO [013UOD 9ZBINIIE ‘apIxo UODTTIS JO 9adj aq YSNUI BORING “FZ “spjam ad Ay ,OUngon7ys paso]d,, JO Duryorso guaaroid 03 aue9 saqeqis 
-sa00u skoye jo ,Sseuzsoys 4OY,, ‘AIesseooU XN ‘papuswWooes oMeY SuIzIpixo Apyysg “gz “quezodm 4z0q opo.jooje Woquee 30 uoIjzendiuem pue 44suU9] O1e ‘Aaesseoou xng ‘spod 4Ja][Y 9ZU0IG WODTIg :o1y UOque,) 
‘EZ ‘pepuemmoses xng faprxo jayoru AozOBsyos JO UOTZBUIO; quoAid 04 AressedeU OEY Fulonpes ‘sosneds souuryy 40} peAojdwa Ayyensy “17% “seposzooja jayolu-oudno pazeoy “OZ “Aawssedeu yay pue aulTy ‘aanssaad 
J9A0 [019U0D O4BINDDY “6 ‘POs Ja][y peziprxoep pue yeeyoud oyenbopy “g] “yeoyoud “4 OOG-00E puke spor sayy ezuoiq soydsoqd 10 WODTIG :01y UOGIeD “qeoyoid -y 006-002 pus 9P017Z99[9 PozWOD :o1y ONpEopy “ZT 
‘SpOd SUIpjam ,.ozU0Iq,, YIIM JO ‘UOIzISOdUIOD [eJZoOU aseq JO Sd1148 10 SpOd JOT[Y YPM o]Qesisop oWeY Sulzipixo ApQYSYg “g] ‘SesnVd saiavoy 10j ajqeaisep yeoyoud “J OOOT-OOL ‘sed Ay ozuolq Joydsoyd 10 woos Jo po. Jaq[y 
adj OUIZ UO AB[g d1Y UOGIRD “CT “SUOIZOES UIGY AjaAtzeIVdUOD 04 pazMIT “F] “9BOI3 FBoYos YSN “g] “ose [VOW pozeod 40 UoqIey "ZI ‘awey Burzipixo “[] ‘edeys ojdwis Ajaaresedwmoo 09 poyimy st Surpjam 
F9NG “OT ‘98M peIoseMIUI0 91941] UI yo SB yNG AJOZORJSIZeS OS]B SI DUIPja A, Weg “ZuIpjom yods 03 sayddy “6 “Ajuo suves ysoys AjaAtgesedMOD “g “Bulyeeyelg *y “souNgonays opdms 04 peymry “g ‘esoydsomae wniyay 
e Ul oTqepjam “G ‘“pedinbes 4voy YsIP] “fF “ajqeileae si Suipjam wives pu yods ooueysised 10} Sues .V,, UB SUIAvY ssesq pad UOdTIS YFIY [eIoeds y *¢ ‘seoNposd 4jnsuo, *Z *A[UO SUOTZIPUOD UOISOII09 PITY *] 
; ‘guy ‘sstag pue soddoy siaaay pue “os soddoy pue sstig oseyy “oD sstug uroemy Woy afqepeayt 
‘9Su4S [VJUOWIJodXxe Ul FuIpjem =] ‘o[qepleae yep Zulpjom ou=q ‘ajqepjam ApeUIpso you=H ‘(s0300400] 


998) SUOI}IPUOD a[qeIOAR; JopUN o[qepjeaA=g_ ‘o[qepjea ATIpeor=V :selgyeNt Suipjemtt ‘spor=y ‘Buiqny=J, ‘om —M ‘sieq=q ‘pelos FOY=YH ‘Poor ploo= yO ‘syooys—g ‘soyejd—q :surs0y opqepeay| 


‘970 ‘SuIMesp ‘Buljjod pjoo “Sureouae ‘yuowyees3 yeoy “Sa ‘sasneo 10490 10 sassad0id UoIyoNpoid Jo asSNedaq SALIVA YOIYM OFueI oyVOIpUl (QG-gZ) Seandy ajqnop ‘enjea WNWIUIM sozEoIpUl 
(OG) eandy a[duig,, “Apoyseyy jo snynpow; ;/U! Sq] 000‘D00'ST B® UO posed Si puv ‘SoAIND UIVIZS-SS9I9S WO] POUIYZQO SI ONIVA BYT, *,] UL.ZOO" JO UOIeFUOla Ue doNpoOsd |[LM Gory PRO] 4vq9 st YQZUEIs PIPIA. 


SIE 9D | wl 8) ‘UM ‘d “UH “HO ‘d ‘S + 7 ge to 


CL°0 “US *7°6E “UZ 0°09 “ND 









































PI | 


* | “uuoy) ‘AiNqiaze “09 sstig] ueolew y ezuolg uIqoy, | SI} 
Lig} wl 5 Vv ‘UH ‘d ‘S| Of | ~— gg og | "Bq ‘OUIAS9}VOD “OD Jaaqg suayN’] |jo04g PRI [exOIN sodng} s1¢ 
org | d a a ‘M ‘a ‘UH ‘HO‘d ‘S| GI | Ct 6£ | Jopulemay - | 
'€Z'0 “4D ‘9°0 “IS ‘O°L “BIN “6770 “ND | “AY ‘aypiasinoy “op sega sprousay LST9 spjousoy | 9I¢ 
CIE a a a "M‘d ‘UH ‘UO ‘dA ‘S| 2 | cg a 3 Jopulemey *|V | 
| 'CZ°0 “AD *9°0 “IS ‘OT “BWW *EZ°0 “ND | “AY ‘aiftasinoy “oD sjeqayy sppoudoy MSIQ Spjousoy | CTE 
le} 86d a a ‘M‘a ‘HH ‘HO ‘da ‘S| 2 | st | 8 | si sl | 
| | | ‘3°0 “AD *9°O AS *O°T “BIN E370 “ND | ‘AY “Offtasnory “0D syeqoyy spjoudoy | OSI9 Spjousoy | HIE 
Ele a a a "M ‘A “HH ‘UO ‘dA ‘S| OFT | 6€& | e€ | sepuremey “TV *¢Z°0 “JD ‘2°0 ‘IS ‘El “SIN ‘AY ‘aASnoT “OD speqow sppousoy | LSe¢ spjousoy | ere 
ce | a |} a| a ‘M‘G ‘HH ‘UO ‘d ‘S| 2 | ke | 02 JopuwMIY “TY *Z°0 “AO *2°0 “IS “ET “BIN | ‘AY ‘aipasinoyy “oc seqeyy spjoudoy | MSE Spjoudoy | ZIE 
—— 7 — — | | 7 — me | ——— ‘ — | — _— 
1 | | | | 
il€ a a a ‘M ‘A ‘UH ‘HO ‘d ‘S| Sz 91 | L | sopuremoy IV *S2°0 “4D ‘2°0 “IS ‘°L “3K | “AY ‘O[asinoy “oD spezayy spjousoy ose sprousoy | [1g 
OLe Vy | V qd “d ‘g | L LP 9¢ JIPUIBVUdyY ‘1V -CZ'0 8) ‘¢ ‘SW "AY ‘O[[IASINO'T ey S[eqa IV spjousoy HSZ¢ spjousoy OLE 
| | Ps * e 
608 V Vv a cs a ae 6g | re JopuleMey “[V ‘S30 “AD ‘os “BW “AY ‘O[[lasinoy “oD sjeqayy spjousoy H%S2¢ spjousoy | 604 
808 Vv | Vv a ‘d‘S} or | Le | 68 JopureMey “TV $20 “ID ‘G'S “BIN | ‘AY ‘O[[tAsino7T “od speqoyy spjouoy | H%S2¢ spjousoy | soe 
Loe Vv lvia ‘a‘s| at re 9 | JopuyeMeYy “TV *Z°0 “AD ‘o's ‘BIN | ‘AY ‘oppasinoy “od sjeqoyy spyoudey | H {Sze spjousoy | 108 
90¢ V Vv ad “m ‘a ‘aH ‘WO ‘a ‘s | 62 | FI JopulemMlery [VY S70 “AD ‘o's “BIN "AY ‘a[flastno'y “og syeqayy sppoufay | OSZS sppouayy | 
COE 9 ef | ad | ‘d‘S| 61 | 89 | & JopuleMey “TV ‘9° “UN ‘S° “SIN ‘op ND | ‘AY ‘O[PAsoT “OD spezayy spjousoy LSbZ spjoudoy 
| | _ | ‘ 7 
POE | 9 nf | Gd ‘d ‘s| 02 | 9% | 01 JopUlBMeYy “TV *9°O “UW “OL “BIW ‘oF “ND ‘AY ‘ayasinoy “oD seqay spjousoy OStZ spjoudoy 
£0E | 9 ea | G ‘M‘A ‘UH ‘UO ‘A ‘S|, 02 | 2 | OF Jopulemay “|V ‘oO “UW *S°0 “SW ‘OF “ND ‘AY ‘a[[lasinoy “o- seqoyy spjoudoy LSL1 sppousoy | 
Z08 | 9) laa} a ‘M ‘A ‘UH ‘HO ‘A ‘S| 02 | 9% Or JopuleMmey TV *¢°0 “UW *¢°0 “BIN ‘OF “ND ‘AY ‘OPASINOT “OD syeqay spjousoy OSLI spjousay 
162 Vv Vv a ‘d ‘S| Fb | 6% GZ JopureMmay “TV ‘Zt “UW ‘AY ‘ayptasinoy “oc seqayy sproudoy HS spjousoy 
062 Vv v | a ‘d ‘S| ¢ cZ iS | JopulvMay “TV ‘ZT “UW ‘AY ‘ayptasinoy “ox sjeqoyy spjousoy H Se sppoudey 
682 V Vv a ‘d‘S| 8 12 81 Jopuleulay “TV ‘ZT “UW ‘AY ‘oypasinory “OE speqoyy spjoudoy H%{Se spousoy 
88Z Vv V qd ‘d ‘sg OI | SI CT JOPUIBULIY “|W ‘ZT “UW ‘AY ‘O][IAsinoT “og syeqoyy spjousoy H ge spjousoy 
L8Z Vv | Vv a ‘M ‘d ‘UH “AO ‘a ‘S}| 08 | oon Japulemay “TV ‘ZT “UW | ‘AY ‘aIAsinoy “OD speqayy sppousoy OSE spjousay | 
mae sabe = — sail aches 
| 
| eoueqsisay | S¥Q | oy ‘ur Z ur | isd Qoo‘T | Isd 000 (qUa0J0q) 
~~ - — LajqeiwaAy sulsi0 4 yy, Uoly | oe "49349¢) + “49949 | udIzIsOdmoy jRolmeyy [eUIMION J9INGOVINU IY [B11998 ‘ON 


Tiseqyend Suipjem -BBUOTy | oisuay, 











The 


Technical Slant 


The man who doesn’t read good books has no advantage over one 


Aviation 

AgrospHere 1941. Edited by Glenn 
D. Anocie. Published by Aircraft Publica- 
tions, New York. 1941. Cloth, 84x11 in., 
048 pages. Price $10.00. 

\erosphere 1941 is the second edition 
of this popular guide to the aircraft in- 
dustry. As the name implies, this pub- 
lication covers the more important 
spheres in the field of aviation and 
brings up-to-date the advances made in 
aeronautics in the two years which 
have elapsed since the first edition was 
published. 

Aerosphere 1941 is divided into four 
sections; the first of these is devoted to 
modern aircraft. In this section all 
known current types of aircraft, both 
commercial and military, produced 
throughout the world are described and 
illustrated. Specifications, performance 
data, and similar information is given. 

The second section is called Modern 
\ircraft Engines. In it, in condensed 
form, is given all the available informa- 
tion on aircraft engines, their specifica- 
tions, performance data, construction 
and equipment details. This material 
covers all aircraft engines in current pro- 
duction throughout the world. There is 
also included information on some ex- 
perimental jobs as well as engines of 
new design. 

Statistics, covering aircraft records, 
CAA personnel and statistics and air- 
mail information, are compiled in the 
112 pages of the third section. 

The final 308 pages, the fourth sec- 
tion, is a Buyer’s Guide in which pro- 
ducers of aircraft and aircraft equip- 
ment are listed, alphabetically, by prod- 
uct and geographically. 

To those interested in aeronautics, 
they will find in Aerosphere 1941 a com- 


plete and convenient reference book of 
the industry. 


>» « 


Blueprint Reading 


MacnineE Traves Biueprint READING. 
By Russel W. Ihne and Walter E. 
Streeter. Published by American Technical 
Society, Chicago, 1941. Paper, spiral 
bound, 811 in., 140 pages. Price $2.00. 

Aided by actual blueprints and prac- 
tical problems on shop mathematics and 
blueprint reading, Machine Trades Blue- 
print Reading presents in a practical 
style a worthwhile training program on 
a most important phase of shop work. 

The book opens with a glossary of 
shop terms, simple shop mathematics, 
and then takes the reader into the basic 
information which must be learned to 
interpret a blueprint. After having 
learned to read prints dealing with the 
principles of projection and standards 
of drawing practice, the reader is pre 
sented with problems arising from ac- 
tual prints in use in industry. 
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who ean’t read them. 


To be sure the reader is obtaining the 
greatest possible benefits from his study, 
there are present a number of problems 
and questions covering the pertinent 
points of each print under discussion. 


» « 


Machine Shop 


New EncyciopepiA oF MACHINE SHoP 
Practice. Edited by George W. Barnwell. 
Published by Wm. H. Wise & Co., Inc. 
New York, 1941. Cloth, 54zx8% in., 548 
pages. Price $1.98. 

In the fourteen chapters of this book 
the work of ten authors have been com- 
bined to compile what might better be 
considered a “Handbook of Machine 
Shop Practice” rather than an encyclo- 
pedia. 

This 548 page book, with an average 
of over one illustration to the page, 
covers all phases of machine shop prac- 
tice. The opening chapter is on bench 
work while the final chapter in nine 
pages quite skimpily, discusses machine 
drawing; those chapters between these 
two give pointers on the tools and the 
uses of most machine tools used in shop 
practice. 

Since this review is for a welding 
magazine it must be said that, since only 
17 pages could be devoted to welding, 
it is regrettable that the welding section 
could not have been written by one 
more conversant with the subject. The 
welding text, what little there is, con- 
tains several contradictory statements 
and others which if not in error, are at 
least doubtful. One such statement war- 
rants quoting “Admittedly, welding skill, 
as such, is little more than an abilty to 
direct the weld metal where it is needed 
without letting slag be trapped under- 
neath when it solidifies.” 

The final 36 pages of the book are 
devoted to useful tables of information 
which is of interest to machine shop 
employees. 


>» «€ 


Machine Tools 


Drituinc AND Grinninc. Edited by E. 
Malloy. Published by Chemical Publishing 
Co., Inc., Brooklyn, N. Y., 1941. Cloth, 
5Y4x8Y% in., 104 pages. Price $2.00. 

Drilling and grinding is the eighth 
volume in the “Complete Engineer” 
series, and is designed to serve as a text 
and reference for those engaged in pro- 
duction work involving these two tools. 

The book opens with a very import- 
ant chapter which explains, simply, the 
basic principles of reading micrometers 
and vernier calipers. This is followed by 
a chapter on drilling. In it are discussed: 
The various types of drills: speeds; 
feeds; drill grinding; and the various 
drilling machines. 


In the third chapter, grinding, grind 
ing machines, and various types of 
abrasives are discussed; while the fourtl 
and final chapter of the book is devoted 
to centreless grinding. Special attentio: 
has been devoted to the selection of 
grinding wheels and the fixing of grind 
ing speeds. 

The subject matter of the text is sup 
plemented by 92 line drawings and half 
tones. 

>» « 


Shipbuilding 

PRACTICAL SHIP PRODUCTION, SECOND 
Eprtion. By A. W. Carmichael. Published 
by McGraw-Hill Book Co., Inc., New 
York, 1941. Cloth, 6x9 in., 283 pages 
Price $3.00. 

In the 22 years which have elapsed 
since the publication of the first edition 
of Practical Ship Production, many 
changes have taken place in the meth 
ods of building ships. The most notable 
of these is the use of arc welding and 
because of it most of this book has been 
written. 

Practical Ship Production, in many re- 
spects, might be considered as a ship 
yard handbook, at least it is an excellent 
reference book for those engaged in 
shipbuilding. The opening chapter deals 
with the various fundamentals which 
must be considered in the design of 
ships. After discussing these require 
ments of ships, the reader is told of the 
general description of ships, structural 
members of ships and the design of 
ships. 

The author now takes you into the 
shipyard to discuss the yard; tools; per 
sonnel and management. The final 80 
pages (two chapters) tell of the prelim 
inary details of shipbuilding and actual 
ship constructions. So that the readers 
knowledge might be unbiased, three 
types of construction are discussed, 
namely, welded, riveted and welded and 
riveted. 

This is the most complete and au 
thoritative book on welded ship con 
struction to come to this reviewer's at 
tention and it is highly recommended 
to those desiring to learr more of this 
important industry. 


>» « 


Success does not come so much from 
sitting up nights, as it does from staying 
awake in the daytime. 


> « 


If you get what you want, you are su 
cessful; if you want what you get you 
are happy. 

» « 
What a fine world this would develop 


to be, if we did as well today as we ex 
pect to do tomorrow. 
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With complete laboratory facilifies 


Macklin experimental! engineers 





constantly iletialesutele ailaimaslcla Mia dale 


field the results of new research 





On product control, development 


better means and methods 





This scientific probing goes far to 








maintain Macklin’s reputation for 
grinding wheels of highest quality 


ile Maal sd deli-ia mm doll] am adelelt Ta itel ap 


Ask for the services of a Macklin 
sales engineer who, without obliga- 
tion, will give you practical assist- 


ance with your grinding problems. 














Se 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U.S. A. 


Distributors in all principal cities 
Sales Offices: — Chicago - New York - Detroit - Pittsburgh - Cleveland - Cincinnati - Milwaukee’ - Philadelphic 





lHE WELDING ENGINEER—OCTOBER, 194] 59 








x PRODUCTION 











Resistance Welding 
and National Defense 


The many uses of resistance welding in Na- 

tional Defense includes the seam welding 

of anti-aircratit shell and the spot welding 
of shell transporting cases. 


LL of the welding processes are 
recognized as playing an im- 
portant part in our present day 

program production. 
Often, however, the name of one 
process becomes so closely associated 
with a particular industry that its use 
in equally important defense produc- 
tion is overlooked. Such has been the 
case with resistance welding. 

Whenever resistance welding is 
mentioned, as a tool of defense pro- 
duction, the immediate thought of its 
important uses in the construction of 
military aircraft. The swing to metal 
airplanes with their thousands of 
rivets naturally led the aircraft in- 
dustry to seek faster, easier and less 
expensive ways of aircraft fabrica- 
tion. 


of defense 


By 


BARCLAY J. TODDSWORTH 


The spot welder proved to be a 
tool which met these three require- 
ments. It was faster, easier and less 
expensive because it eliminated. the 
use of rivets, the drilling of rivet 
holes and the slow and tedious job 
of riveting the structure. When the 
spot welded airplanes were completed 
and tested, it found that spot 
welding had done other things for 
the aircraft well, 
Not only had spot welding reduced 
manufacturing and speeded 
production but it had also produced 
a finished product which had im- 


was 


manufacturers as 


costs 





Fig. 1—A spot welded stainless steel aileron for a military airplane. 
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proved appearance and performan 
characteristics. 


\e 
ic 


The all-metal airplane which | 
been fabricated by spot welding hi 
sleek, smooth surfaces 
by the heads of thousands of rivets 
The eliminating of these countless 
rivet heads also eliminated the addi 
tional pounds of those 
heads offered. Thus the additional 
h.p. which had been required to pull 
rivet heads through the air were now 
released to improve the performanc: 
of the airplane. As a result, it was 
found that both top speed and tl 
cruising speed of the spot 
plane were from 5 to 8% faster than 


vd] 
1 
ic 


unblemished 


resistance 


welded 


those of the plane of the same design 
fabricated by riveted construction. 
While spot welding has not r 
placed rivets in all aircraft construc 
tion, it has greatly reduced the num 
ber of rivets used in building many 
of the present day military airplanes 
In one of the large bombers now 
this country’s armed services, about 
one-third of the rivets have been r 
placed by spot welding, or, of th 
750,000 possible points for welding 
250,000 now 


being joined | 
welding processes. 


are 


This is indeed a remarkable gai 
for welding in one phase of defens 
production, especially when it is con 
sidered that most of the present day 
military airplanes are of aluminun 
construction. Aluminum, the 

of low electrical resistance and hig! 
heat conductivity, the successful spot 


metal 
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REFLECTIONS of QUALITY 


Upon outward appearance alone you would probably choose 
VICTOR, but—beyond this assurance of quality workmanship— 
we offer to you maximum ownership-economy. VICTOR Ap- 
paratus is made of the most suitable raw materials to assure long 
service life, and since even the finest tools need occasional re- 
conditioning, all parts are fully accessible and easy to replace. 
Most important is the unfailing pressure accuracy of VICTOR 
regulators and the great operating range of VICTOR welding 
or cutting torches. Write for complete illustrated catalog today. 


VICTOR EQUIPMENT CO. 


844-54 Folsom Street + San Francisco 
In Canada: Hollup Corporation, Ltd., 107 Atlantic Ave., Toronto 
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STOODY COMPANY 








MULLER PLOWS—We had thirty 
hours to live...then one day Stoody 
physicians prescribed a diet of 
Borod and Cobalt Borium. Since 
then, my brother and | have lived 
ten times longer than expected, 
thanks to the Stoody treatment!” 


Stoody Hard-Facing Alloys are described in 
Catalog No. 106. Send for your copy now! 


DITCHER TOOTH—My future was 
none too bright. | faced early ex- 
traction. But as a last resort, wear 
vitamins of Tube Borium were tried 
... today, I’m still sharp as a tack 
and 11/4" longer than my worn out 
neighbor here who went to work 
the same day | did!” 


VISIT OUR FREE 


Ylration - 


i Lyne 
AT THE NATIONAL METAL SHOW 


Bring those short lived pieces of equipment that 
have been crippling your production schedule and 
causing al! the headaches in the maintenance de 
partment to the National Metal Show at Philade! 
phia. Stoody Company is sending a staff of hard 
facing M. D.’s to diagnose your abrasion problems 
perform autopsies on worn equipment, and pre- 
scribe the type of hard-facing medicines needed to 
prolong equipment life, reduce operating costs, and 
speed defense production. 


The clinic will be open the entire week. Why not 
make it a point to attend? Remember the address 
Stoody Company, Space E-61, Philadelphia Public 
Auditoriums. The time—October 22 to 27. 





ROCKER ARM-—When the Stoody 


hard-facing M.D.’s came along, | 


was one out of hundreds on the 
junk pile. But Stoodite surgery and 
a grinding treatment put us all back 


to work again... better than new!” 


SIDE GUARD—Gall trouble nearly 
ruined me...my work suffered ter- 
ribly. But after just one application 
of Stoodite | improved immediately 
Now I’m able to do 8 times more 
work than before...without galling 


finished products!” 


STOODY COMPANY, 1134 West Slauson Avenue, Whittier, California 
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welding of which has been a remark- 
able accomplishment for the resist- 
ance welding industry. 

But, as was stated before, the air- 
craft industry is not the only place 
that resistance welding is being used 
in our national defense program. It 
is only that its work in the aircraft 
industry has ,been most publicized. 
Resistance welding in its various 
forms, such as spot, seam, flash and 
butt welding, is doing an equally as 
important job in the manufacture of 
munitions. 


Welding of Shells 


Since most resistance welding ma 
chines are of special design, there has 
been designed a special seam welder 
for use in the production of 75 mm. 
and 3 in. anti-aircraft shells. The 
specifications in this instance call for 
attaching a .031 in, thick circular 
disc of bright, soft annealed steel to 
the bases of the anti-aircraft shell 
cases. The machine had to be adjust- 
able so as to take care of 2.26 in. 
diameter disc for the 75 mm. shells 
and a 2.50 in. disc for the 3 in. shells 
and the welds were required to be gas 
tight. 

While it has been said this welder 
was of special design, it should also 
be said that it is of standard design 
in many respects and the fixture lends 
itself as is, or with some modifica- 
tions, to a great many other applica- 
tions. The resistance welder unit in 
this case was a standard 40 KVA 
transformer with 16 points of heat 
regulation. The driving power for 
rotating the shell holding chuck is 
supplied by half h.p., 1200 r.p.m. 
motor. A closeup of this unit in oper- 
ation may be seen in Fig. 3. 

The two seam welding wheels are 
mounted on long, vertical slides and 
are backed by adjustable pressure 
springs. The ram supporting the 
slides is raised and lowered by a 4 in. 
bowler adjustable strock air cylinder. 
The wheel electrodes are also adjust- 
able to and away from each other to 
allow for the variation in size of the 
disc for the 75 mm. and the slightly 


larger 3 in. anti-aircraft shells. ach 
wheel is connected to the secondary 
terminal of the transformer so that 
the current passes from one wheel 
through the disc and the shell and 
into the other wheel. By this arrange- 
ment the entire secondary current is 
contained in the head of the machine. 
Sufficient cooling water is obtained 
by mention of hollow water cooling 
shaft welding wheels and through the 
encasement of the welding wheel 
barges in water troughs. The primary 
circuit is controlled by a tube con- 
tactor and is interrupted to produce 
approximately 60 individual welds 
around the outer edge of the disc. 

Much of the success of this unit 
is the ingenious two station sliding 
feature which makes it possible to 
keep the machine in almost constant 
operation and which also relieves the 
operator of practically all responsi- 
bility for accuracy in the location of 
the work or the lining of the disc in 
the shell casings. Each station con 
sists of a quick acting hand operated 
chuck designed to grip the body of 
the shell and a spring backed cup lo- 
cated at the bottom of the chuck 
which centers the castings on its nose 
end. 

In the making of the weld, the 
operator puts a shell casing in each 
chuck, places a disc in position on the 
base of each casing, brings the weld- 
ing wheel into position over one of 
the stations, by stepping on a foot 








valve and starts the shell rotating by 
pressing a push button switch, The 
welding current is applied automati- 
cally and is cut off as soon as the shell 
turns 180 degrees, rotation of the 
shell is also stopped automatically. 


High Speed Production 


Upon the completion of the first 
weld, the operator shifts the station 
by means of a hand lever and starts 
the second welding cycle. While the 
second shell is being welded, the first 
station is unloaded and re-loaded and 
the procedure repeated continuously 
with a high degree of efficiency. With 
such a set-up, it is possible for one 
operator to weld a shell in 12 seconds 
or, at 100% efficiency, ata rate of 
300 an’ hour. Using two operators, 
the time required for welding, these 
dises and shell casings can be reduced 
to 9 seconds or again at 100% effi 
ciency the production is increased to 
400 shells per hour. 

A study of Table I gives a break- 
down of the production figures and 
shows how the assigning of an oper- 
ator to each of the two stations 
greatly increases the output of the 
machine. These production ,/figures 
are based on an average welding 
speed of 5% to 6 fpm. Larger shell 
disc or slower welding speeds would 
naturally change the time required 
for welding. 

After the shells have been welded, 
they are sent to a shell loading plant 


OA IESE LLL 


: Te ois 
» 


Fig. 2—Spot welding of stainless steel for ammunition boxes at the Curtiss Aircraft plant. * 
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Table I—Approximate Production for Welding 75mm. Anti-Aircraft Shells. 


WITH ONE OPERATOR 
Rotate Shell (3 sec.), Load and 
Unload Shell at Other Sta- 
tion. Total ...... 
FO OS See eee eons 1.0 Sec. 
Shift Fixture 
Place Disc tA 
Lower Head and Start Rotation 1.5 Sec. 
12.0 Sec. 
or 300 Shells/hr. at 100% Efficiency 
or 240 Shells/hr. at 80% Efficiency 





Loading Station: 


Eee Gee UnsOee ...... <5. cases 6.0 Sec. 


WITH TWO OPERATORS 


Welding Station: 


yt er . aos 
Lower Head and Start Rotation 1.5 Sx 
EE eo. “S 3.0 Se 
sg Oa L.0S 

7.5 Si 
Shift Stations 1.5 Si 


or 400 Shells/hr. at 100% Efficiency 
or 320 Shells/hr. at 80% Efficiency 











for loading and are then placed in a 
shipping case for transportation to 
the munitions dump and later to the 
eventual point of use where the shell 
is fired—sent on its way to complete 
its destructive purpose. In the con- 
struction of these transportation 
cases, spot welding is playing an im- 
portant part. As metal has replaced 
wood, so has spot welding replaced 
nails and screws, 

Again a special spot welder has 
been designed to do a job but as in 
most such designs, the welding unit, 
power assembly and guns are of stan- 
dard design with only the fixture and 
the base of special construction, The 
welder, Fig. 4, is equipped with a 
power clamping fixture to facilitate 
the loading and unloading. 

The shipping case is fabricated as 
follows: The parts for the case are 
dropped over and into the locating 
fixture which also forms one of the 
electrodes. A lever is pulled down 
and plates come against the work un- 
der power, clamping the part securely 
in the fixture against the entire elec- 
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welding disc in anti-air- 
craft shells. 


trode. A 24 gun welding unit then 
moves in against the work and the 
welding cycle is started. On the com- 
pletion of the welding, the parts move 
away from the work and the clamps 
are retracted by reversing a lever and 
assembled case is removed. 


Fig. 4—Sheil transport 
cases of steel and spot 
welds instead of wood 
and nails. 


Fig. 3—Resistance seam 


Assembly specifications call 
close tolerances for these 25 lb. shel 
transporting cases. They must hol 
the shell securely even though th 
cases are stacked during transporta 
tion. Despite these requirements 18 
complete cases are made each hour 
With 24 welds per case, a total of 
4320 welds per hour are made t 
demonstrate the production possibili 
ties of resistance welding. 

There are many other examples o1 
the important work that resistance 
welding is doing in connection with 
this country’s armament and defense 
efforts. The examples cited, however, 
have been selected only to show that 
the resistance welding manufacturers 
are continually seeking to do the jol 
better and to make production easie1 
for those manufacturers faced wit 
the acute production demands ot 
emergency armament orders. 


The illustrations in this article ar 
credited as follows; Fig. 1, Fleet 
wings, Inc.; Fig. 2, U. S. Army Ait 


Corps; Fig. 3, Thomson Gibbs Ele 
tric Welder Co., and Fig. 4, Pro 
gressive Welder Co. 


~* 
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73 ee Here's the JOB... 


One of America's largest and most modern natural gasoline 





cracking plants, and a mighty big welding contract! 


...Here’s the WELDER 


One of the battery of Wilson Arc Welders that speeded the 
job to completion. 


@ On the Cotton Valley Project thousands upon thou- 
sands of strong, sound, leakproof welds had to be made. 
Pipe had to be joined quickly, surely, and for keeps. 
Holding the arc constant .. . weld after weld... with 
split-second recovery after striking arc... was the job 
entrusted to Pierce Governors. When there’s a Pierce 
Governor on your welder you can confidently handle 


speed-up jobs .. . you’re sure of the weld because you’re Here’s the GOVERNOR... 


This dependable Pierce Governor is used on 
Wilson Arc Welders to regulate current 
characteristics. To be sure of the weld be 
welders. Write us for advice on efficient governing for better welding. sure of the governor! 


sure of the governor. 


Pierce Governors are standard equipment on most engine-driven 








THE PIERCE GOVERNOR COMPANY «+ 1607 OHIO AVENUE + ANDERSON, INDIANA 
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Map for U.S. Defense 
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It's the “ALL-AROUND’ Torch f ; 
Ss e - ore or 
4é ”7 
Hore Are “23” Reasons Why! 
|. For Welding. 15. Compact, well-balanced, light-weight, sturdy I 
2. For Brazing. 16. First strictly NON-FLASH type Low Pressure l1 
3. For Heating. Torch menvtoctered in the U.S. A. tr 
4. For Hard Surfacing. 17. Single-Flame Heating Tip Assemblies. 19 
5. For Metal Straightening. 18. Multi-Flame Heating Tip Assemblies. 
6. For Cutting (attachments available). 19. Heats with Acetylene, Natural (or City) Gas, 
7. For ECONOMY—nationally famous for getting Propane, Butane Tips. 
ALL the Fuel Gas in the Cylinder. 20. Cutting Attachments—70° or 90° Heads— 1 
8. No. 23 operates on LOW PRESSURE Acetylene. operate on LOW or MEDIUM PRESSURE Ace- fi 
9. No. 23 operates on EQUAL PRESSURE ACE- tylene, Propane, Butane, Natural or City Gas. . 
tylene. 21. No. 23 Torch—convenient efficient, thrifty— 1d 
10. Virtually 12 Torches in 1—I2 different size has achieved WORLDWIDE ACCEPTANCE. E 
Welding Assemblies available. 22. OUIPMIENT: SPI vanete ae ae Co.., 
i A evoting their en- : 
11. Your choice of 2 different length Handles. tite productive function to GAS "WELDING 
12. Swaged (Gooseneck) or Screw-On Tips. and CUTTING APPARATUS. 
13. Accurate flame control (better quality welds). 23. BACKED by prompt HARRIS SERVICE through 
14. Wide adjustable flame range with each tip; numerous National Distributors (one in YOUR 
(fewer tip changes). area). 
ty 
e oO ° A 
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New Product Developments of 1941 


A review of the New Products announced in The 
Welding Engineer since the Metal Show of 1940.* 


\-C Welder 

G. E. 500 amp. A.C. Arc Welder. 
lransformer type which incorporates 
power factor correction. Large, easily 
read current indicator; protected output 
terminals; and fan-forced ventilation. 
Che General Electric Co., Schenectady, 
N. Y. Oct. 1940. 


» ¢ 


Greyhound. A 300 amp. continuous 
duty A-C arc welder with 28 heat 
stages. Greyhound Electric Mfg. Co., 
Inc., Brooklyn, N. Y. Oct. 1940. 


Ss 


General Electric. A 300 amp. A-C 
welding transformer built in power cor- 
rection factor. General Electric Co., 
Schenectady, N. Y. Nov. 1940. 


» ¢ 


G-R Model 85 Multi-Purpose Arc 
Welder. A 2, 3, or 4 operator multiple 
circuit unit machine having range from 
90 to 625 amps. or a single operator 
unit with a range of 100 to 2,000 amps. 
Glenn-Roberts Co., Inc., Oakland, Cal. 
March 1941. 


» « 


Eisler. An A-C transformer type arc 
welder in 100 to 400 amp. capacity for 
operations on 220 volt 60 cycle A-C cur- 
rent. May also be obtained for 440 or 
550 volts. Eisler Engineering Co., New- 
ark, N. J. May 1941. 


» « 


Ideal A-C Arc Welder. A transformer 
type welder featuring 15 different weld- 
ing heats between 20 and 175 amps. 
[Ideal Commutator Dresser Co., Syca- 
more, Ill. May 1941. 


>» ¢ 


Greyhound 500 amp. A 500 amp. 
transformer type A-C welder for heavy 
duty protection work. Greyhound Elec- 
tric Mfg. Co., Brooklyn, N. Y. May 
1941. 


> ¢ 


Midget Marvel WT-1. A small trans- 
former type portable A-C welder having 
a welding current ranging from 20 to 
140 amps. in 15 steps. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa, August 1941. 


> ¢ 


Miller A-C Welder. A _ transformer 
type A-C welder in four different sizes, 
3, 4, 5 and 600 amp. capacities. Miller 
Electric Mfg. Co., Appleton, Wis. 
August 1941. 


_*For more complete information on a pat 
ticular product kindly refer to the issue dated in 
bold face type with each item. 


Wilson A-C Welder Model W-T. 
Transformer type A-C welder of 3, 5, 
750 to 1000 amp. capacities. Suitable for 
use on 200, 400, or 550 volts. 25 to 60 
cycle current. Wilson Welder & Metals 
Co., New York, N. Y. Sept. 1941. 


> < 


Acetylene Generator 

Oxweld PM-10. Acetylene generator 
capable of delivering 30 cu, ft. of acety- 
lene per hour. Linde Air Products Co., 


New York, N. Y. July 1941. 
» « 


Are Torch 


Carbon Arc Torch. A carbon arc 
torch for A-C welders with adjustable 
tips capable of handling carbons from 
% to % in. in diameter. Albert & J. M. 
Anderson Mfg. Co., Boston, Mass. Feb. 
1941. 





Wiese Arc Torch. An arc torch suit- 
able for A-C or D-C welding using %” 
or smaller size carbon electrodes. Wiese 
Plow Welding Co., Perry, Iowa. April 
1941. 


a 


Atomic Hydrogen Welder 

General Electric. Improved design in 
atomic hydrogen welders of 35 to 75 
amp. capacity. General Electric Co., 
Schenectady, N. Y. June 1941. 


a = 


Brazing Process 

Tempobrazing. A patented process 
for hard soldering of seams with the use 
of a resistance welder. Thomson-Gibb 
Electric Welding Co., Lynn, Mass. 
August 1941, 


>» ¢ 


Brazing Unit 

Ideal Electric Brazer. A transformer 
unit and electric heating pliers for braz- 
ing and soldering with silver solder. 
Ideal Commutator Dresser Co., Syca- 
more, Ill, August 1941. 
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Brush Concaver 

Ideal Brush Concaver. A template for 
attaching to electric grill or grinder for 
concaving ring or commutator brushes, 
Suitable for practically any size commu- 
tator from 4 to 48 in, in diameter. Ideal 
Commutator Dresser Co., Sycamore, III. 
Dec. 1940. 


® 


Cable Connectors 


Jackson Cable Connectors. Insulated 
connectors of positive grip type suitable 
for various sizes of electric arc welding 
cables from No, 1 to 4/0. Jackson Prod- 
ucts, Detroit, Mich. Nov. 1940. 


 -§ 


Circuit Breaker 

Westinghouse Ml and M2. A new 
low cost multiple breaker unit for use 
on any normal duty application which 
would otherwise require fuses or fuse 
switches. Available in 15 to 100 amps. 
sizes. Westinghouse Elec. & Mfg. Co., 
East Pittsburgh, Pa. August 1941. 


ee: | 


Contactor 

Weltronic Model 108-53. A timer con- 
tactor for any 15 to 35 C.A. manually or 
mechanically timed spot welder. Wel- 
tronic Corp., Detroit, Mich. Jan. 1941. 


>» «€ 


Weld-O-Trol WS 150. An electric 
welding contactor readily adapted for 
use with heat control and either syn- 
chronous welding timers including se- 
quence equipment. Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa. 
August 1941. 


Contacts 

Metroloy. Tungsten electrical con- 
tact points made from highly fused pure 
tungsten metal. The Metroloy Co., Inc., 
Newark, N. J. Oct. 1940. 


>» ¢ 


Crane Switch 

Cleveland air operated switch. An air 
operated switch for use on cab oper- 
ated gravity operated switch for over- 
head handling systems. Cleveland Tram- 
rail Div., Wickliffe, Ohio. April 1941. 


» ¢€ 


Crater Eliminator 


Stroco Electric Arc Crater Eliminator. 
A control for use on D-C welders to 
eliminate weld craters, Wilson Welder 
& Metals Co., New York, N. Y. August 
1941. 
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Yew Product Developments of 1941 


Cutting Attachment 


Rego KXA Cutting Attachment. A 
new cutting attachment suitable for use 
with all Rego Series welding torch han- 
dles. Available with 75 or 90 deg. head. 
National Cylinder Gas Co., Chicago, III. 
July 1941. 


> « 
Cutting Tips 
Rego KXW Rivet Washing Tips. 
Low velocity cutting tips for use in 
washing off rivet heads, frozen nuts, re- 
moving minor defects in castings and 
hand or machine gouging. National 
Cylinder Gas Co., Chicago, Ill. July 
1941, 
>» « 


Cutting Torch 

Airco Style 33180 and 9080. 21 in. 
stainless steel and monel cutting torches 
for use in removing rises from metal 
castings. May be used with any number 
of a new series of tips known as Style 
187, 181 and 191. Air Reduction Sales 
Co., New York, N. Y. April 1941. 


> ¢ 


Gasweld Model 30-P and 301-P. Man- 
ually operated cutting torches of button 
lever type valve control for use with 
propane, butane and all liquefied petro- 
leum gases. Gasweld Equipment Co., 
Chicago, Ill. Feb. 1941. 


> « 

Cutting Machines 

Oxweld CM-35 Bar Cutting Machine. 
Hydraulic controlled cutting torch 
which may be clamped on bars. Cutting 
speed ranges from 1 to 75 in. per minute. 
The cutting range of standard equip- 
ment from 2 to 10 inches. By special 
linkage arrangement, the range can be 
increased to 8 to 15 in. Linde Air Prod- 
ucts Co., New York, N. Y. Oct. 1940. 


i 


Cylinder Truck 


Oxweld T-7 Two Wheel Welding 
Truck. <A_ lightweight rubber tired 
truck designed to carry an oxygen and 
acetylene cylinder and complete weld- 
ing and cutting outfit. Linde Air Prod- 
ucts Co., New York, N. Y. April 1941. 


> ¢€ 


Cylinder Valving Machine 


Universal Valving Machine Model 
A-2. A machine for inserting and re- 
moving valves from compressed gas 
cylinders ranging in diameter from 2 to 
16 in. and from 10 to 53 in. in height. In- 
dependent Engineering So., O’Fallon, 
Ill, Feb. 1941. 


D-C Welders 

SA200 Junior. A 200 amp. engine 
driven D-C welder. SA200. A 200 amp. 
motor generator type D-C welder. The 
Lincoln Electric Co., Cleveland, Ohio. 
Oct. 1940. 
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Aircraft Special Motor-generator 
type D-C arc welder with welding range 
from 15 to 125 amp. or 100 amp. contin- 
uous service. The Hobart Brothers Co., 
Troy, Ohio. Oct. 1940 


> ¢ 


G.E. 250 amp. Welder. A D-C welder 
with current range of 25 to 250 amp. 
using electrodes from ye to % in. diam- 
eter. General Electric Co., Schenectady, 
N. Y. Oct. 1940. 


> ¢< 


Streamline Junior—Model GR-202-S. 
Gas engine driven 200 amp. electric arc 
welder. The Hobart Brothers Co., Troy, 
Ohio. Oct. 1940. 


> ¢ 


Lincoln Aircraft Welder. A welder 
available in two models, 150 and 200 
amps. size. Either portable or station- 
ary. Current range from 150 amp. 
model to 10 to 200 amps. and for the 200 
amp. model, the range is 10 to 250 amps. 
Lincoln Electric Co., Cleveland, Ohio. 
July 1941. 

>» « 
Demagnetizer Unit 

Magnaflux. Type SB demagnetizer 
with D.C. Magnaflux inspection units, 
available with openings from 5x7 in. to 
28x14 in. Also manual or automatic 


operation. Magnaflux Corp., Chicago, 
Ill. Oct. 1940. 


> ¢€ 


Dial Gauge 

GS Dial Test Indicator. A dial gauge 
graduated in thousandths of an inch 
with a plunger travel of # in. George 
Scherr Co., New York, N. Y. Feb. 1941. 


>» ¢€ 


Drafting Machine 


Master-Drafto Model No. 60. A light- 
weight drafting machine for a maximum 
size sheet of 24x36 in. Drafte Co., 
Cochranton, Pa. Feb, 1941. 


> ¢ 


Drawing and Cutting Oils 
Wayne No. 4 Aluminum Drawing Oil. 


_ A viscous for use in deep drawing of 


thin aluminum sheets. 

Wayne No. 2 Aluminum Cutting Oil. 
A very thin oil for use in machining. 
Wayne Chemical Co., Detroit, Mich. 
July 1941. 

>» « 


Drum Tipper 

Lewis-Shepard Drum Tipper. De- 
vice consisting of handle and prong col- 
lar for tipping drums and barrels. 
Lewis-Shepard Sales Corp., Watertown, 
Mass. Jan. 1941. 


> ¢€ 


Electric Drill 


B & D % in. Standard Electric Drill. 
An electric drill capable of drilling up to 
¥% in, in steel and a % in, in hardwood. 


Standard speed, 2000 r.p.m. Also avai 
able in speeds from 3500 to 500 r.p.n 
Black & Decker Mfg. Co., Towson, Md 
April 1941. 

» « 


Electric Polishers 


Stanley No. 182 and No. 187 Polisher. 
Two low speed (600 r.p.m.) polisher 
fitted with universal motors. Designed 
for cleaning and polishing of metal, re 
moval of stains and heat tints caused by 
welding. Stanley Electric Tool Div., 
New Britain, Conn. March 1941. 


> ¢ 


Electric Polisher Brush 


Osborn No. 2588-S-2. An 8% in. dia 
by % in. wide. This dense brush is 
recommended for use with Stanley 
polishers. Osborn Mfg. Co., Cleveland, 
Ohio. March 1941. 


>» ¢ 


Electric Polishing Materials 


New Steel Cleaner and Polish. A 
polish designed for cleaning and polish- 
ing metal and removing the stains or 
heat tints caused by welding. Pynosal 
Laboratories, Inc., Chicago, Ill. March 
1941. 


> ¢ 


Electric Sanders 


Stanley Sander No. 72 and No. 92. 
These are Universal driven sanders and 
cut grinders suitable for smooth welds 
and surfaces where considerable metal 
is to be removed. Sander No. 72 swings 
a 7 in. disc at 4200 r.p.m. while No. 92 
will handle a 9 in. disc at a speed of 
300 r.p.m. Stanley Electric Tool Div., 
New Britain, Conn. March 1941, 


ae 


Electrode Holders 


Duro Electrode Holders. Duro 
Holder No. 500 is designed for heavy 
duty and will remain cool at 500 amp. 
in addition to giving long life; Duro 
Holder No. 400 (plain) and No. 400 (1) 
(fully insulated) are companion holders 
to Duro Holder No. 500. Churchward 
Engineering Co, New Haven, Conn 
Oct. 1940, 


> ¢ 


Electrode Holder © 


U. S. Holder. An electrode holder of 
conventional design featuring many out- 
standing claimed advantages. U.S. Elec- 
tric Welder Corp., Toledo, Ohio. Sept. 
1941, 


> ¢ 


Erection 


Saxe Welded Connection. A seat for 
use in the erection of welded steel struc 
tures. Consists of an erection seat and 
an erection clip adaptable to any assem- 
bly where structural steel parts must be 
located and held for welding. J. H. Wil- 
liams & Co., Buffalo, N. Y. Oct. 1940. 
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Here is timely information of 
particular value right now to 
everyone interested in the fast 
production of strong, reliable 
joints in ferrous, non-ferrous 
or dissimilar metals. 





IL-FOS and Easy-Flo brazing has spread 

in phenomenal fashion throughout industry 
because these low temperature brazing alloys 
fill three fundamental metal joining needs— 
they make strong, reliable joints, in fast 
time, at low costs. 


Why they give these important advantages 
and how you can quickly put them to work in 
your plant are told in detail in this new 
bulletin. 


Joint designs, physical properties, 










heating methods, production set-ups including 
preplacing of these brazing alloys are dis- 
cussed fully. There are 88 illustrations, mostly 
of actual applications that alone are full of 
ideas you may find profitable to adopt. 


If you have not received a copy, make sure 
you get one. Fill in the coupon and mail it 
today. If you have a metal joining problem, 
send us details and we'll gladly cooperate in 
finding a practical solution. 


SEE our demonstrations at the Metal Show—Booth C-40 













a7 HANDY & HARMAN 82 FULTON ST., NEW YORK 


Agents. in Principal Cities. in Coneda: HAND 
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| Send me a free copy of BULLETIN NO. 12 
Name 
Company 

| Address 





1 City .. State ... 





HE WELDING ENGINEER—OcToBER, 1941 











Yew Product Developments of 1941 


Electronic Welder 
Weld-O-Tron. A low current elec 
tronic welder having a range from 5 to 
40 amps., using #2” to dk” electrodes. 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. Feb. 1941. 
> «< 


Kye Shield 
Jackson Type BX. Eye shield using 
standard welding lens for use in weld- 
ing, cutting, and blow torch operations. 
Jackson Products, Detroit, Mich. Feb. 
1941, 
> ¢€¢ 


Face Shield 


Sellstrom Depend-On. Plastic safety 
shield covering the entire face. Designed 
for chipping, grinding and similar de- 
signs to afford protection during similar 
operations. Sellstrom Mfg. Co., Chicago, 
Ill. May 1941. 


>» ¢€ 


B & C Face Shield, Model 66. A plas- 
tacele window gimp bound face shield 
for chipping and grinding operations. 
Boyer-Campbell Co., Detroit, Mich. Feb. 
1941. 


> «€ 


Fire Extinguisher 

Pyrene G-1 Fire Extinguishing Pow- 
der. An extinguishing powder for use in 
putting out magnesium fires in industry 


and incendiary bombs. Pyrene Mfg. 
Co., New York, N. Y. July 1941. 
>» ¢€ 


Fire Extinguisher Seal 

Pyrene Gardeseal. A plastic seal to 
use on fire extinguishers to indicate 
whether they have been tampered with 
or used, Fire Extinguisher Mfg. Co., 
Newark, N. J. April 1941. 


>» ¢ 


Flashlight Cell 


Triumph. A flashlight cell containing 
electrolyte in glass bulb, Electrolyte de- 
signed for long storage life before use. 
Triumph, Elkton, Md. June 1941, 


a» «¢ 


Flash Welder 


Federal Type F-4. Available with 
transformer capacities up to 150 kva., 
suitable for welding stock up to 1 sq. 
in. welding area. Also suitable for 
rounds, flats or formed sections. Fed- 
eral Machine and Welder Co., Warren, 
Ohio. Oct. 1940. 


> ¢€ 


Galvanizing Compound 


Galvalloy. A galvanizing powder to 
be brushed on weld seams of galvanized 


items. Galen F. Biery, Seattle, Wash. 
August 1941. 
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Gas Economizer 


Rego Economizer, Model 4360. In 
stant shut off valve arrangement for 
lightweight torches. Designed to oper- 
ate on unbalanced préssures as extreme 
as 3 ounces acetylene pressure to 50 
lbs. of oxygen pressure. National Cyl- 
inder Gas Co., Chicago, Ill. May 1941. 


>» ¢ 


Gas Regulator 

Rego No. 2503 LP Gas Regulator. A 
gas regulator for liquid petroleum indus- 
try. Designed primarily for heavy load 
conditions. Bastian-Blessing Co., Chi- 
cago, Ill. July 1941. 


» ¢ 


Gas Valves 

RegO 2580 and 2581 Gas Valves. 
Especially designed liquefied petroleum 
valves for permanent installation on 
ICC cylinders and ASME or API— 
ASME above ground containers. Bas- 


tian-Blessing Co., Chicago, Ill. August 
1941. 





Gauge Tester 

M.S.A. Velocity Power Gauge Tester. 
A device designed for safety gauges 
used in conjunction with compressed gas 
storage cylinders to determine their abil- 
ity to withstand sudden applications of 
surge pressure. Mine Safety Appliance 
Co., Pittsburgh, Pa. Jan. 1941. 


>» ¢€ 


Goggles 

Metro Bakelite 50 mm. Goggle. Gog- 
gle of bakelite construction for welding 
and chipping operations. Acetylene & 
Oxygen Supply Co., Inc., Long Island 
City, N. Y. Oct. 1940. 


>» ¢€ 


On-Center Safety Goggle. Safety 
Goggle for use in chipping and grinding 
operations. American Optical Co., 
Southbridge, Mass. May 1941. 


>» ¢€ 


G-E Type GL-415. A water cooled 
tube which when working in paris is 
capable of controlling 265 kva resist- 
ance welding loads on 5% duty cycle. 
Also suitable for air cooling at reduced 
rating. General Electric Co., Schenec- 
tady, N. Y. April 1941. 
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Goggle Lens 

Tulca Safety Goggle Lens. A 
shatterable lens especially designed fo; 
use in flash welding operations. Univis 
Lens Corp., Dayton, Ohio. Jan. 194] 


» « 


Neophan. A welding lens of special 
design for use in the welding of alumi 
num and other materials emitting ye! 
low light rays. Fish-Schurman Corp., 
New York, N. Y. July 1941. 


» < 


Grinder Shields 
Stanley Flud-Lite Eye Shield. Safe- 


ty glass window eye shields fitted with 
bayonet type light bulbs for use on all 


belt or motor driven grinders. The 
Stanley Electric Tool Div., New Britai: 
Conn. May 1941. 

es 


Ground Clamp 


Mueller No. 33 Big Brute. Spring clip 
type welding clamp with jaw spread of 


2 in. Designed for 300 amp. service 
Mueller Electric Co., Cleveland, Ohio 
May 1941. 

>» « 


Hard-Facing Material 

Colmonoy No. 6. This hard-facing is 
applied to a steel base by a furnace 
bonding process in which no additional 
bonding material is required. Wall 
Colmonoy Corp., Detroit, Mich. Oct. 
1940. 


» « 


Hydraulic Press 

Elmes Hydraulic Press. Hydraulic 
press for general shop work, varying 
capacities powered by 114 H. P. motor 
Charles F. Elmes Engineering Co., Chi 
cago, Ill., Jan. 1941. 


» «| 


Ignitron Rectifier 

Westinghouse Ignition Rectifier. Fs 
pecially designed rectifier available in 2 
capacities, 40 kva or 120 kva for supply 
ing DC current to magnetic storage typ« 


spot welders. Westinghouse Elec. & 
Mfg. Co., East Pittsburgh, Pa. April 


1941. 
i » « 


Ignitron Tubes 
Ignitron Tubes. Tubes for resistance 
welder control of stainless steel jacket 
and corrosion resistant qualities 
eral Electric Company, Schenectady 
N. Y. Feb. 1941. 
>» « 


Gen 


Arc-Ban. Lightweight welding gogg! 
offered in two models to take care o! 
those workmen with corrective spé¢ 
tacles and also those whose eyes 
quire no correction, Bausch & Lom 
Rochester, N. Y. June 1941. 
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@ It’s listed on page 6 of this booklet on 
Stainless Steel Welding and Electrodes that 
has been prepared by PAGE. 


You probably know as well as we do that 
you must look for and insist on getting 
two distinctly different Ainds of quality 
in your Stainless Steel Electrodes. 


It is imperative for good Stainless Steel 
Welding that the deposit in the weld be 
equal to the Stainless Steel you are welding. 


It is just as important that the electrode 
be of the shield-arc type, to protect the 
metal in the weld; equally usable in hori- 
zontal, vertical and overhead positions; 





7 lhe STAINLESS STEEL 


WELDING ELECTRODE YOU WANT” 








oo < ; 


a 


permit high speed welding with minimum 
spatter and slag loss and smooth beads. 

To get all those qualities for you, PAGE 
worked in the field and laboratory with the 
world’s largest producers of Stainless Steel 
—until they said every PAGE Stainless 
Electrode was right. 


Start right, then, with your Stainless 
welding. Depend on PAGE. Tell your local 
PAGE Distributor the Stainless Steel you 
want to weld and accept his recommendation. 


Be sure to ask your local PAGE Distributor 
for a copy of this valuable, well illustrated 
booklet on the welding of Stainless Steels. 
It covers the entire subject. 


WELDING ELECTRODES . 


PAGE wt AND WIRE DIVISION +« MONESSEN, PENNSYLVANIA 


AMERICAN CHAIN & 
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CABLE COMPANY, Inc. 
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New Product Developments of 1941 


Inspection Unit 

Portable Inspection Unit, Type KQ-1. 
Magnaflux unit adapted for the inspec- 
tion of welds. Type KQ-1 operates on 
220-440 volts, 3 phase, 60 cycle A.C. and 
Type KQ-04 delivers up to a maximum 
of 400 amp. D.C. The Magnaflux Corp., 
Chicago, Ill. Oct. 1940. 


> ¢< 


Low Temperature Alloy 

Weldoloy. Low temperature brazing 
alloys for use with steel, aluminum, 
bronze and brass. Tensile strength range 
between 23,000 and 115,000 psi. Melting 
point varies from 360 to 1600 depth. 
Weldoloy Mfg. Co., New York, N. Y. 
March 1941. 

>» ¢€ 


Castolin Low Temperature Alloys. 
Synthetic alloy rods and fluxes in dif- 
ferent analyses for the low temperature 
brazing of various types of parent metal. 
Eutectic Welding Alloys, Inc., New 
York, N. Y. March 1941. 


> ¢€ 


Lubricant 

Dri-Lube. A silver colored powder 
lubricant said to replace graphite in 
uses where smut or dirt are objection- 
able. Wayne Chemical Co., Detroit, 
Mich. August 1941. 


>» ¢ 


Metallizing Gun 

Metco Metallizing Gun Type 2E. A 
metal spray gun weighing 4% lbs. suit- 
able for use with acetylene, propane, hy- 
drogen natural or manufactured gas. 
Maximum air pressure required, 65 psi. 
Metallizing Engineering Co., Long 
Island City, N. Y. April 1941. 

>» « 

Motor 

G-E Tri-Clad. A polyphase intregal 
h.p. motor for streamlined appearance 
for industrial operation. General Elec- 
tric Co., Schenectady, N. Y. Dec. 1940. 


>» « 
Non-Magnetic Steel 


Manganel. A non-magnetic steel con- 
taining 11 to 13% manganese and 34% 
nickel. Joseph T. Ryerson & Son, Inc., 
Chicago, Ill. Oct. 1940. 


> ¢ 


Perspiration Retainer 


M.S.A. Coolband. A soft flexible band 
which encircles the head. Designed to 
keep head perspiration from getting into 
the eyes when wearing goggles and 
glasses. Mine Safety Appliance Co., 
Pittsburgh, Pa. June 1941. 


>» ¢ 


Power Plugs and Sockets 


Jones Series 500 Power Plugs. Plugs 
and sockets designed for 5000 volts and 
25 amps. with from 2 to 12 contacts. 
Howard B. Jones, Chicago, Ill. Jan. 
1941, 
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Power Unit 


Simpac. A self-contained A.C. gen- 
erating unit. Ratings from 3.75 kva. to 
187 kva. are available voltages of 120/ 
208, 240 to 480, with operating speeds 
from 600 to 1800 rpm. Westinghouse 
Elec. & Mfg. Co., East Pittsburgh, Pa. 
Oct. 1940. 


> ¢€ 


Pressure Gauge 


G-E Electrode Pressure Gauge. A 
pressure gauge for use in checking pres- 
sures on spot, line and projection weld- 
ing electrodes. Capacity to 400 Ibs. psi. 
General Electric Co., Schenectady, N. Y. 
August 1941. 


a 


Pressure Meter 

Thomson-Gibb Resistance Welding 
. cessure Meter. A pressure meter for 
use in changing pressure on resistance 
welding electrodes. Available in 8 
models, ranging from 0 to 300 lb. and 
from 0 to 8,000 Ibs. Thomson-Gibb 
Electric Welding Co., Lynn, Mass. Jan. 
1941, 


> ¢ 


Protractor 


Trumark Junior. A protractor for 
marking layouts at any angle on rods 
or pipe up to 3 in. in diameter for rec- 
tangular sheet metal channels or flat 
surfaces. Trumark Corp., Los Angeles, 
Cal. Jan. 1941. 


a S 


Regulator 

Two-Stage Regulator. Designed to 
assure even back pressure at all times. 
Made to fit any model Sight Feed Gen- 
erator. The Sight Feed Generator Co., 
Richmond, Ind. Oct. 1940. 


~~ <= 


Renewal Flints 


Giant Size Renewal Flint. An over- 
sized heavy duty renewal flint for spark 
lighters. Flint Products Co., Brooklyn, 
N. Y. Jan. 1941, 


>» ¢ 


Resistance Welding Electrode 


Mallory 22 Metal. Recommended for 
use on stainless steel, terneplate and 
other coated metals or for hydromatic 
welding machines and applications 
where water cooling is impractical. P. 
R. Mallory & Co., Inc., Indianapolis, 
Ind. Oct. 1940. 


> ¢€ 


Resistance Welding Timer 

Weltronic Model 52. An electric timer 
for automatic timing for requirements 
where sequence must be controlled to 
the fraction of a second. Weltronic 
Corp., Detroit, Mich. Feb. 1941, 


>» « 


Electronic Timer Type T 15. A uni- 
versal interval timer with range of from 


1/20th of a second to 2 minutes, 1009 
watt capacity. Photoswitch, Inc., Cam- 
bridge, Mass. Oct. 1940. 


>» ¢ 


Weltronic Model 75. A timer featur. 
ing adjustment by means of control 
knobs operating cycles range from 2 to 
30 cycles. Available in any commercial 
voltage and frequency. Weltronic Corp, 
Detroit, Mich. March 1941. 


> ¢ 


Weltronic Model No. 114. A semi- 
automatic electronic impulse timer. 

Weltronic Model No. 57 high speed 
automatic timer for use in spot welding 
applications. Both feature dial adust- 
ment. Weltronic Corp., Detroit, Mich. 
July 1941. 


wo 


Resistors 


Ohmite. Wound wire vitreous ename! 
resistors available in live or dead bracket 
tips for special application. Core dia. 
range from yz to 2% in. Ohmite Mfg, 
Co., Chicago, Ill. May 1941, 


>» « 


Respirator 


M.S.A. Comfo Metal Fume Respir- 
ator. A respirator bearing Bureau of 
Mines approval for protection against 
metal fumes produced when cutting or 
welding galvanized iron. Mine Safety 
Appliance Co., Pittsburgh, Pa. Nov. 
1940. 


> ¢ 


Shears 
Quickwork 62-A. A rotary shear de- 
signed for cutting up to 2 in. mild steel 
plate. Quickwork-Whiting Div., The 
Whiting Corp., Harvey, Ill. Jan. 1941. 
» « 


Solder Flux 


Superior Silver Solder Flux No. 6. A 
concentrated paste flux for silver solder- 
ing of ferrous and non-ferrous metals. 
Silver Solder Flux Co., Cleveland, Ohio. 
Nov. 1940. 


> « 


Tru Flux Soldering Syrup. Soldering 
syrup in full strength or diluted solu- 
tions flux for use with most metals. 
American Chemical Process Co., Long 
Island City, N. Y. Feb. 1941. 


>» € 


Spatter Preventive 

Spatter-Off. A water-soluble material 
to prevent spatter from adhering to 
welded parts adjacent to weld areas 


Universal Power Corp., Cleveland, 
Ohio. Jan. 1941. 
> ¢€ 
Anti-spatter. A material for use o1 


pickled or non-pickled work to prevent 
weld spatter from adhering. Thompsor 
& Co., Pittsburgh, Pa. Sept. 1941. 
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Local Stocks 


In over 150 cities Norton distributors have grind- 
ing wheels on their shelves—service of stock wheels 
for the defense industries. Backing the distributor 
stocks are Norton branch warehouses in five indus- 
trial centers. Back of them are the immense stock 
rooms at Worcester and a factory organization 
geared to meet abnormal needs. 


Field Staff 


Over 1800 distributors’ representatives, codperating 
with Norton field engineers and factory specialists, 
are ready to give you engineering service—can be 
especially helpful on your many grinding problems 
as you change from the production of regular 
products to defense products. A wealth of data on 
grinding in the defense industries has been compiled 
at Worcester—sent in by the field men everywhere 
for mutual use. 


Trained Scientists 


When some new defense product or ma- 
terial brings an entirely new grinding 
problem the Norton research laboratories 
are ready to help find the answer. A staff 
of over 50 trained scientists and technicians 
is constantly at work in well equipped 
laboratories that occupy over 45,000 square 
feet of floor space. 


NORTON COMPANY, WORCESTER, MASS. 























Yew Product Developments of 1941 


Spot Welders 


Hot Spot Type 2. loot operated, 
rocker arm type spot welders of 20 to 


50 kva capacities. Acme _ Electric 
Welder Co., Huntington Park, Cal. 
Oct. 1940. 


Eisler No. 250-AA. A long-horn spot 
welder. Available in 5 to 75 kva units 
with horn lengths varying from 30 to 
40 inches. Eisler Engineering Co., New- 
ark, N. J. Oct. 1940. 


>» < 
Acme Spot Welder. Air operated arm 


spot welders in capacities from 10 kva. 
to 75 kva., available with 6 to 48 steps 


of heat regulations. Acme Electric 
Welder Co., Huntington Park, Cal. 
Nov. 1940. 


>» «€ 


Acme Spot Welder. Press type spot 
and projection welders in varying ca- 
pacities from 30 to 150 kva. with horn 
length varying from 12 to 48 in. Acme 
Electric Welder Corp., Huntington 
Park, Cal. Jan. 1941. 


>» ¢€ 


Eisler Multiple Spot Welder. A spot- 
welder designed primarily for use in 
light sheet metal work, capable of weld- 
ing 2 to 12 spots simultaneously. Eisler 
Engineering Co., Newark, N. J. April 
1941. 

» « 


Universal Model J Spot Welder. A 
bench-type of spot welder in capacities 
varying from 2% to 7% kva and floor 
types with capacities from 2% to 5 kva 
in the rocker arm type of construction. 
Universal Power Corp., Cleveland, 
Ohio. July 1941. 

>» « 


Progressive Deep Throat Welder. 
Deep throat welder available in standard 
capacities of 75 to 150 kva. Progressive 
Welder Co., Detroit, Mich. Sept. 1941. 


> « 


Spot Welding Control 

Condens-O-Weld. A new capacitor 
discharge resistance welding control for 
welding aluminums and alloys such as 
are used in the aircraft industry. Wes- 
tinghouse Electric & Mfg. Co., Pitts- 
burgh, Pa. July 1941. 


a 


Terminal Strips 
Jones Barrier Terminal Strips. Com- 
pact terminal strips for inner connec- 
tions of electrical circuits in industrial 
equipment. Howard B. Jones, Chicago, 
Ill, July 1941. 
>» «€ 


Torches 

Forster Torch Line. 
signed especially for use with propane 
and butane for heating, soldering, paint- 
ing brushes, etc. The Bastian-Blessing 
Co., Chicago. Ill. Jan. 1941. 


Torches de- 








Welder Control 


Lincoln Type G. Dual control unit 
for use on Lincoln A-C and D-C weld- 
ers. Lincoln Electric Co., Cleveland, 
Ohio. Sept. 1941. 


> ¢ 


Welder Conversion Unit 

Rex Butt welding attachment. A unit 
suitable for converting any rocker arm 
type spot welder into a butt welder by 
the removing and replacing of the horns 
with a new unit. Dyer Welder and En- 
gineering Co., Kansas City, Mo. August 
1941. 

>» « 


Welding Electrodes 


Amsco Mo-Mang. A welding elec- 
trode in 18 in. length coated for both 
A-C and D-C applications. American 
Manganese Steel Div. of American 
Brake Shoe & Foundry Co., Chicago 
Heights, Ill. Oct. 1940. 


>» ¢€ 


A-C covered 
welding de- 


Murex Alternex. An 
electrode for manual arc 
signed especially for use with trans- 
former type A.C. Welders. Metal & 
Thermit Corp., New York, N. Y. Jan. 
1941. 

>» « 


Luminarc 2S. An electrode suitable 


for welding 2S Aluminum. Universal 
Power Corp., Cleveland, Ohio. Nov. 
1940. 





Harnimoly. A shielded arc electro 
for welding joints and surfaces of hig 
carbon alloy steel which are to be flam: 
treated. Harnischfeger Corp. Apri 
1941. 


>» ¢€< 


G-E Type W-30. All position weldin 
electrode conforming to AWS Spe 
fication E-6012. 

G-E Type W-83 cast iron all positio: 
electrode. 

G-E Type W-93. A hard-facing ele 
trode for building up surfaces to resist 
wear from shock, abrasion and rolling 
impact. General Electric Co., Schenec 
tady, N. Y. May 1941. 


a 
Agile Yellow Rod. Electrode for us: 


on cast iron. AmericanAGile 
Cleveland, Ohio. May 1941. 


» «€ 


( orp 


Welding Gauge 

A.W.S. Welding Gauge. A precisio1 
built instrument conforming to A.W.S 
specifications for checking welds. Chi 
cago Tool & Engineering Co., 


Ill. Jan. 1941. 


Chicags 


>» ¢€ 


Welding Helmet 

Boyer-Campbell Welding Helmet. 
Welding helmet which features a cover 
glass which may be removed and i: 
serted from the outside. Also adjust 
able head band. Boyer-Campbell Co., 


Detroit, Mich. Jan. 1941. 





ADD z 
Your 


New G-R 45-H Special Dual; two 40- 
300 amp. lines or one 50-580 amp. line 









If your production involves arc weld- 
ing. you can step up output per man- 
hour, per foot of floor space, per kilo- 


watt of available power. . 
... with G-R welders. 


Manual, automatic and remote -con- 
trol G-R units from 125 to 2.000 am- 
peres—for single or multi-circuit 
operation—are ready to handle your 
job. Write or wire today for complete 
information. 


- overnight 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE, OAKLAND, CALIF 


AGO 5651 W OHIO STREET 
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*PATCHES ON SUNDAY PANTS INDICATE HEAVY CONCENTRATION ON PRODUCTION IMPROVEMENT 


WHITEY SEé2: "GOD GAVE MAN TWO ENDS: ONE TO THINK WITH 


AND ONE TO SIT ON. A MAN'S SUCCESS DEPENDS ON WHICH END HE 
USES MOST; A CASE OF HEADS YOU WIN AND TAILS YOU LOSE... 
MAURATH STAINLESS ELECTRODES LIKEWISE HAVE TWO ENDOS—S8OTH 
VERY BUSINESS-LIKE; BOTH CONTRIBUTING TO THE WELDER'S SUCCESS.” 


STAINLESS 
Type Numbers Available 


330 
347 


ie) 


MAURATH, Inc. 
Builder of better welding 
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HAVE A SEAT IN BOOTH D-31 AT THE 
METAL SHOW-— PATCHES FURNISHED 


CLEVELAND 


electrodes in all analyses 


es 


io 








Kelley Slide. A device designed to fit 
in standard welding helmets allowing 
the operator to raise or lower the hel- 
met entirely by head motion. Kelley 
Devices, Milwaukee, Wis. Sept. 1941. 


> ¢€ 


Welding Machine Trailer 

Lincoln. Two wheel rubber tired 
trailer designed for mounting either 
Lincoln SAE 200 to 600 amp. A-C mo- 
tor driven or Type SA 200 special en- 
gineer driven type Lincoln Arc Welder. 
Lincoln Electric Co., Cleveland, Ohio. 
Sept. 1941. 

>» « 


Hobart. A 4 wheel light weight pneu- 
matic tire trailer for mounting Hobart 


electric drive arc welders. Hobart 

Brothers Co., Troy, Ohio. Sept, 1941. 
>» « 

Productor. Special design welding 


positioners of all-welded construction 
capable of automatic positioning. Posi- 
tioning table may be moved vertically 
or rotated by electric drive. Bentley 
Weldery, Syracuse, N. Y. Dec. 1940. 


> « 


Welding Positioner 


Ransome Welding Positioner. Posi- 
tions up to 2500 lb. capacity with all 
welded table top. Full revolving and 
capable of tilting 135 deg. beyond hor- 
izontal. Ransome Concrete Machinery 
Co., Dunellen, N. J. Jan, 1941. 


» « 
Model AM-5 Productor. All-welded 


construction with provisions for power 
for tilting only, using combination sys- 
tem of compressed air and oil control. 
Tilts to 90 deg. Bentley Weldery, Syra- 
cuse, N. Y. Jan, 1941. 


>» ¢€ 


Ransome Welding Positioner. A 3000 
lb. heavy duty positioner having a mo- 
tor driven tilting table which may be 
tilted 45 deg. beyond vertical. Ransome 
Concrete Machinery Co., Dunellen, N. J. 
Sept. 1941. 


> =< 


Welding Rings 

Tube-Turn Welding Rings. Backing 
rings for use with all types of tube turn 
welding fittings and straight pipe. Tube- 
Turns, Inc., Louisville, Ky. May 1941. 


>» ¢ 
Welding Rod 


Ampco-Trode. Aluminum bronze rod 
available in 6 standard grades—1l2, 16, 
18, 20, 21 and 22; sizes 4%", fe” or %” 
dia. with light, medium or heavy coat- 
ing. Ampco Metal, Inc., Milwaukee, 
Wis. Oct. 1940. 

> ¢ 

Airco High-Text Flux Coated Bronze 
Welding Rod. A flux coated for gas 
welding of bronze. This rod is also 
available in a bare welding rod with the 
same flux available in liquid paste form. 
Air Reduction Sales Co., New York, 
N. Y. Dec, 1940. 
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Welding Torch 

Featherweight Series 9 Aircraft Weld- 
ing Torch. A lightweight torch which 
weighs 5 ounces, available with inter- 
changeable tips from 1 to 6 inclusive. 
Dockson Corp., Detroit, Mich. Oct. 
1940. 


> ¢€ 


Airadiator. An air cooled torch nozzle 
for use with Victor welding torches. 
Victor Equipment Co., San Francisco, 
Cal. Feb. 1941. 


>» « 


RegO Aircraft Welding Torch. A 
lightweight torch weighing only 7 oz. 
for use in aircraft welding. National 
Cylinder Gas Co., Chicago, Ill. Sept. 
1941. 


>» € 


Weldor’s Tools 


Welder’s Pipe Template Patterns con- 
sist of a set of 20 blueprints 30x40 in. 
containing some 300 template drawings 
such as layouts for tees, ells, laterals, 
reducers, bull plugs and other pipe 
fittings. F. W. Bollman, West Lafay- 
ette, Ind. Oct. 1940. 


>» € 


Util-A-Tool. A clamping tool which 
consists of 8 pieces of equipment which 
may be used in various combinations in 
conjunction with a push and pull jack.to 
help the weldor when welding struc- 
tural shapes, on reclamation welding or 
hard facing. Templeton, Kenly & Co., 
Chicago. Oct. 1940. 


>» € 


Weldor’s Chipping Hammer. Chip- 
ping hammer with renewable wire brush 
attachment for chipping, cleaning and 
brushing of welds. May also be ob- 
tained without brush, if desired. Chicago 
Mfg. & Dist. Co., Chicago, Ill. Jan. 
1941, 


>.< 


Toggle Plier Model 450. A deep throat 
quick acting plier with variable capacity 
of 1 in. to 3 in. Knu-Vise, Inc., Detroit, 
Mich, Feb, 1941. 


Jorgensen Shield Welder Clamps. 
shielded screw C clamp for use in weld. 
ing operations. Available in 


several 
sizes and throat depths. Adjustal 
Clamp Co., Chicago, Ill. Feb. 1941. 


> ¢€ 


Twistight Push-Pull “C” Clamp. 
simple C clamp cgnsisting of rolling 
clutch inside a screw which grabs th: 
smooth rod so that the foot of tl 
clamp may be instantly adjusted to am 
thickness of material. Mechanics En 
gineering Co., Jackson, Mich. March 
1941. 


> ¢ 


Automatic Vise. A vise arranged so 
that foot pedals may be used for clamp 
ing and releasing the work and var 
the pressure needed for 
ment. Automatic Vise 
Angeles, Cal. April 1941. 


any require 
Sales Eo.. Los 


>» « 


Jackson Electrode Carrier. A vulca: 
ized black fiber reinforced electrode 
carrying case suitable for carrying 5 « 
10 Ibs. of electrodes. 
Detroit. May 1941. 


Jackson Products 


» 


Rapid Hack Saw. 
tapered model hack featuring 
patented automatic tension lock. Rapid 
Mfg. Co., Glendale, Cal. June 1941, 


Standard and 


saws 


> 


Klempacto. An improved model tog 
gle action C clamp available in 3 models 
5, 6 and 10 in. gauge respectively. Knu 
Vise, Inc., Detroit, Mich. July 1941. 


» 
Welding Jig. An easily adjustable jig 
for positioning articles to be hard-faced 


for almost any type of small equipment 
Stoody Co., Whittier, Cal. July 1941. 


» 


Wheel Jig 


Alber Wheel Jig. \Wheel jig for us¢ 


4 


in changing streamline wheels on agri 
cultural equipment to pneumatic rims 
April 1941. 


W. D. Alber, Beatrice, Neb 





Speedy delivery service should be one of a jobber’s aims. 
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INCREASE THE CAPACITY 


Ss YOUR PRESENT 
A-C WELDERS 


WITH 


e 
€ wv pe 
° - 
a pave 
> a ae 


~IONIZER= 
DON'T GUESS— GET BETTER WELDS 


Every Time 
Cheaper and Faster, Too! 
— =. Even inexperienced Operators 
The COLD ARC Ionizer ing Do Good Work with COLD ARC 


STRIKE AN ARC ANYTIME—ON ANY METAL— 





































AND WELD IMMEDIATELY Features Worth 

That's just what you can do with your present A-C Welding Units Investiagatin 
when you use the New COLD ARC JONIZER. Profit by the increased 9 g 
capacity—greater use—of your present equipment. . -* — = — Simple and 
The COLD ARC IONIZER is a generator of high tension potential— . Me. a F 

P * ” ° + ee ° ° » °o movin parts: special 
it superimposes a “carrier wave ionizing current" of high oscillation size for H.D, Welders. 
value over the regular A-C welding amperage output of your A-C @ Low operating cost — less 
welder. This "carrier wave" stabilizes the arc. The ‘carry-over’ arc, than '/2¢ per current hour. 
being at high tension, so ionizes—or burns out—the oxygen-nitrogen ° a a any 110-120 volt 
. _ < . . ° A - cycle power line 
air mass in its path that less resistance is offered to the welding arc's without upsetting line. 


passage. @ Applicable to ANY A-C 


Welder; plug-in, lever or 
A-C WELDING NOW PRACTICAL ON SOFT stepless type control; on 
AND THIN FERROUS AND NON- ae ee 
FERROUS MATERIALS © Wegroves—opeede up the 
With less resistance to the welding arc the COLD AIR IONIZER per- chongion a Aes chee. 
mits truer amperage welding with A-C machines. Aluminum and acteristics. 
stainless steels can now be readily welded with the COLD ARC ION- ° oe use of Remy D-C 
IZER in your present A-C welder circuit. “lonizing’ produces a de- i deen cae oc Gar an 
oxidizing effect—provides steady welding of ferrous and non-ferrous all A-C rods. 
alloys, of thin sheets (stainless and galvanized) or of castings. @ Value particularly notice- 
able if your welder has 
OVERCOME OPERATOR SHORTAGE—NOW low amperages (5 to 30) 
ANYONE CAN STRIKE AND HOLD AN i < g 
ARC AND LAY A GOOD BEAD as straight AC welder. 


. @ Special Int i 
Anyone can get a fast-struck, steady welding arc—a hotter, faster arc Mantedis leben” 


with better penetration and less undercutting. With the COLD ARC @ We expect to have to 


IONIZER it's simply easier welding with less amperage requirements. prev its value—so don't 
COLD ARC SAVES both the OPERATOR'S TIME and the COM. a sg na 
PANY'S CURRENT. ; 











ASK FOR DEMONSTRATION—IN YOUR OWN SHOP—WITH 
YOUR OWN EQUIPMENT—ON YOUR OWN WORK 


Benefit from the many practical installations that have already been made. If you work with 
STAINLESS; CHROME T, S or #27; or ALUMINUM you will be particularly impressed with 
what COLD ARC can do in your shop. On any and all A-C production or maintenance 
welding a demonstration requiring only a simple set-up will prove mighty worth your while. 
We predict you will never return to the straight A-C method, once you have tried the New 
COLD ARC way—it is SO MUCH faster and efficient. 


The IONIZER hooked up to a well known 
Welder ready for use. 


Write Today for Demonstration and Full Particulars 


912 W. VAN BUREN STREET CHICAGO, ILLINOIS 
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LOING WORK 








Welding fixture using 
De-Sta-Co Clamp to hold 
parts for assembly. 













Small aircraft clamp 
holding wing frame for 
welding operations. 







De-Sta-Co Toggle Plilers 
holding pressed metal 
parts for spot welding. 











PSrousle DE-STA-CO 
am 
complete Toggle Clamps 


Used to hold production 
parts in fixtures for 
welding or assembly 
operations. 

Easy, positive clamping, 
instant release. 


sizes. 





Complete line from small 
aircraft size to heavy 
air actuated clamps. Send 
for Bulletin No. 40, gives 
complete details. 


“C"' CLAMP 
With Quick Acting 
TOGGLE MOVEMENT 


Different from any other 
clamp you have ever used. 
Send for literature. 


De -Sta-Co 
Toggle 
Action 
“C”™ Clamp. 


DE-STA-CO 
Toggle Pliers 


Automatically locks 
into position until 
manually released, 





De-Sta-Co Toggle action 
Pliers have many uses, 


De aos ene Co 











New Produets .... 





Bevel cutting is easy with this protractor 
attachment. 


Torch Holder 
% Air Reduction Sales Co., New York, 
has announced the development of a 
new Protractor Type Torch Holder for 
use with Radiagraph cutting torches. 
The new holder which has a 90° angle 
range can be attached to any standard 
Airco Radiagraph. A circular knurled 
knob permits angular adjustment as 
shown on the scale. 


>» « 


Welding Attachment 

% Any rocker arm type Spot Welder 
may now be quickly converted into a 
butt welder by simply removing the 
arms and inserting in their place the 
upper arm and lower arm sections of 
the Universal Butt Welding Attach- 
ment. No cables or rods needed as 
entire operation is automatically carried 
out by motion of upper arm. 

A step on the pedal clamps jaws 
simultaneously, pushes movable die 
toward stationary slide, applies weld 
current, completes weld and upset and 
pulls the slide back ready for next weld. 
Butting surfaces quickly forged with 
uniform porosity free weld practically 
equal to parent metal in streneth. 





A butt welding conversion unit for a spot 
welder. 


THe WeELpING ENGINEER 


Available in two sizes—two to 1 
K V A and 12 to 25 K V A—the first 
good for % dia solid stock, the seco 


up to %” dia solid. 
The jaws of the larger unit may b 
extended to 1” dia. Both units may 


used for making butt welds on tubul 
stock, 











These two lens were exposed to weld spatter 
for the same length of time yet the protected 
lens (right) is comparatively spatter-free. 


Lens Protector 


The Laboratories of the John C 
Dolph Co., 170A Emmett Street, N« 
ark, N. J., have developed a new matt 
rial for use on glass to prevent breakags 
or pitting of the surface by weldir 


spatter during welding operations 

This material, known as Dolph’s No 
253 Glascote Clear, originally developed 
for use on electric bulbs and port-hole 
lights, is now used on 
and goggle lenses, it is 
very satisfactory results. 

The method of application is by dip 
ping and the material air dries on flat 


welding helmet 
, 


claimed, with 


surfaces in thirty minutes. It is trans 
parent and will not darken under heat 
A lens coated with Dolph’s No. 253 


Glascote Clear is protected from spatte 
and pitting for an indefinite period 
can be reprotected by subsequent ap 
plications, 

» « 


Hydraulic Vise 
*% A new hydraulic vise has been intro 
duced by the Studebaker Machine Co., 
Chicago. 

The new Studebaker Hydraulic Vise 
is operated entirely by foot control, by 
stepping on one pedal moves the vice 


jaw to contact against the work. A 
second pedal applies pressure up to 5 
tons. A third pedal releases the jaw 


Some of the different types of jobs 
this new vise is said to be capable of 
performing are press work, punching 
bending, cutting, straightening, testing 
and stamping. 

The vise mounts horizontally on an) 
type of bench as well as vertically or 


wall or post. In addition it can be 
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mounted on a portable stand, as a mov- 
able, self-contained unit. Special jaw 
faces can be applied. 

Construction is all semi-steel. The 
hydraulic pump is precision fitted to in 
sure accurate operation and long life. 
The sliding jaw and base are accurately 
machined to insure accurate fit of the 
two jaws. Pump and Ram cylinders are 
honed and polished. 

Two sizes are available in the new 
vise—5” width between jaws and 7%” 
width. 

A new bulletin is available with com- 
plete information about the Studebaker 
Hydraulic Vise. Write to the Stude- 
baker Machine Co., 9 S. Clinton St., 
Chicago, IIl., mentioning this magazine. 


>» ¢ 











Double duty from this ground clamp. 


Ground Clamp 

% Michigan Clamp Co., Box 243, Jack- 
son, Mich., announce the development 
of a new Twistite Ground C Clamp. 
This clamp, which combines the instant 
adjustment features of the Twistite C 
Clamps with its splatter-proof treated 
frame pressure rod and swivel foot, is 
also fitted with a lug to receive the weld- 
ing cable. The manufacturer claims that 
the advantage of the clamp is that it 
provides a C clamp for holding the work 
as well as a positive ground connection 
which holds the cable securely. 


>» «¢ 


Grinding Wheel Dresser 


% The Ideal Commutator Dresser Co., 
1935 Park Avenue, Sycamore, Ill, an- 
nounces a new abrasive wheel type 
Grinding Wheel Dresser that is said to 
give a cutting and truing effect almost 
equal to that of a diamond. 

The cutting wheel is held in a protec- 
tive metal housing which deflects the 
grindings away from the operator. A 
large handle makes it convenient to 
hold and use. The cutting wheel is re- 
placeable when necessary. 

Besides general cleaning and truing 
of a grinding wheel, other uses include 
the truing of cut-up and uneven sides, 
dressing out deep grooves and out-of- 
roundness, restoring out of balance 
wheels into true rotating ones. It can 
also be used to shape wheels into differ- 
ent forms when form grinding is de- 
sired. 
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Every Time 
for welding high tensile steels 


Here's an electrode ready for action . . . and getting 
plenty of it on such work as the welding of carbon 
moly high pressure and high temperature piping. 
Use it also on high strength, low alloy steels. You'll 
like the X-ray clean welds you get with these simple 
procedures. And uniform physical properties show 
tensile strength of from 75,000 to 80,000 lbs.; yield 
point 65,000 to 70,000 Ibs.; elongation in 2”, 15 to 
20%. Write for facts. 





Here’s a Welding Range 
from 200 down to 15 amps. 


Yes, you can get it now, this small, compact, 
more efficient welder. With one simple control 
it gives you automatic arc response on all types 
of work. Makes welding easier, results more 
uniform. 


P&H TYPE WD-150 
Square Frame Welder 


Horizontal operation means more dependable 
performance, less maintenance. Simple parallel 
hook-up gives you any desired capacity. Out- 
standing in performance and value. Write for 
Bulletin W-28. 


General Offices — 4513 W. National Avenue, Milwaukee, Wisconsin 
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New Product Developments 


Circle Meter 


% The Wolfe Circle Meter is a new 
folding chart which was recently placed 
on the market by the Interstate Sales 
Co., 1123 Broadway, New York. This 
chart is designed to give instantaneous 
readings of diameters and circumfer- 
ences of any circles up to 72 in. in 
diameter, in steps of % in. or smaller. 
All readings are in fractions of an inch, 
making the use of decimals unnecessary. 
Inasmuch as the chart is strongly made 
and can be folded, it will be convenient 
for weldors and sheet metal workers 
working in the field. 





Aided by this chart diameters and circum- 
ferences are easily obtained. 


Ss 


Aircraft Drills 


% The UI4FS  series—%” Aircraft 
Drills—is announced by the Independ- 
ent Pneumatic Tool Co. Claimed par- 
ticularly useful for operation in very 
limited space or in unusually difficult 
positions these U14FS drills have the 
power reserve and construction rugged- 
ness necessary for high speed produc- 
tion. Of small size and compact design 
they are available in three different 
speeds and have side switch style handle 
for either continuous or intermittent 
drilling. 

For further information on this tool 
write to the Independent Pneumatic 
Tool Co., 600 W. Jackson Blvd., Chi- 
cago, IIl. 





A lightweight drill for high speed production. 
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Safety goggles in 3 sizes. 


Goggles 

Face-Fitt is the name of a new line of 
safety goggles recently announced by 
Kimball Safety Products Co., 7314 Wade 
Park Ave., Cleveland, Ohio. For the 
first time, according to the manufac- 
turer, a line of composition-frame 
goggles is available in three sizes (42x 
45, 45x48 and 48x51 mm.). All are drop- 
eye shape, which suits the contour of 
the eye socket better than round lenses 
and is especially adapted to workmen’s 
use. Extraordinary comfort is claimed 
for them by the maker. “Face-Fitt’ 
goggles are light weight and ventilated 
top and bottom with more than 700 
holes as contrasted with the minimum of 
265 holes required by government 
standards. 


> ¢ 


Tool Post Attachment 


% A new Tool Post Attachment for 
lathes, driven by a Stow portable flex- 
ible shaft machine, is being produced 
by Stow Manufacturing Co., Inc., Bing- 
hamton, N. Y. By its use, a lathe may 
be adapted to many different grinding 
operations, both external and internal. 
The device accommodates grinding 
wheels as large as 6 in. dia. x 1 in. face. 

On the tool end the tool post attach- 
ment is fitted with a combination radial 
thrust and annular ball bearing, and on 
the shaft end, a floating, self-aligning 
ball bearing is used. The unit will 
operate at speeds as high as 6800 R.P.M. 


| 


Carbon Brazing 


% The Acro Welder Mfg. Co., 1825 
West St. Paul Ave., Milwaukee, Wis., 
announce a new Incandescent Carbon 
Brazing Machine for heavy duty work. 
This unit is a self-contained unit suit- 
able for use with either 220 or 440 volt 
power supply. 

While it weighs about 1800 Ibs., it is 
entirely self-contained and may be 
readily transported about the shop by 
means of a crane. By means of a spe- 
cial electronic timing device, cooling 
water circulates through the trans- 
former, cable and tongs, while a thermo- 
stat mounted in the water supply tank 
makes its operation fully automatic. 


Low Temperature Alloy 

*% The Eutectic Welding Alloys, In 
New York City, announce the devel 
ment of a new low temperature all 
“Coldweld,” for the low temperature 
welding of cast iron castings. 











A hack saw frame for heavy work, a knuckle 
guard, too. 


Heavy Duty Hack Saw 


% The new RH-12 Rapid Heavy Duty 
Hack Saw Frame, as developed by the 
Rapid Mfg. Co., Inc., P. O. Box 488 
Glendale, Cal., is Aesigned for use in the 
field of heavy cutting. This frame is 
made of solid steel, one piece, and will 
accommodate either hand or power 
blades at such tension that the blades 
can not twist or turn. Power blades are 
‘locked’ into the frame and can only be 
removed from the pins by releasing the 
automatic locked tension. This frame 
carries all the patented features of the 
Rapid line, including the patented 
Knuckle Guard. 





An ideal positioner for a shipyard. 


Welding Positioner 


% The Mississippi Valley Structural 
Steel Co., Melrose Park, Ill., are intro 
ducing through their sales agents, the 
Machinery & Welder Corp., Chicago, a 
new heavy duty Welding Positioner. 
Designed for positioning heavy machine 
parts, it has a working capacity of 
36,000 Ibs. and is full revolving as well 
as capable of tilting 90 deg. 

The tilting mechanism is worm gear 
driven by a 20 H. P. motor at a speed 
of 0.38 r.p.m. The table turning mech 
anism, another worm gear drive, is 
driven by a 10 H.P. motor at 0.52 r.p.m 

The positioner turntable is 13 ft. 11 
in. in dia. while the positioner itself has 
an overall height of 8 ft., a length of 13 
ft. and is 8 ft. 11 in. in width. Its ship 
ping weight is 73,331 Ibs. 
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Yew Product Developments 





A compact chuck for flexible shaft equipment. 


Collet Chuck 

% A compact, single purpose Collet 
Chuck which can be attached quickly 
to hand-pieces used on Stow flexible 
shaft machines has just been brought 
out by Stow Manufacturing Co., Inc., 
Binghamton, New York. The new unit 
is furnished in two sizes, one with %- 
inch and the other with %-inch chuck- 
ing capacity. 

This new attachment is made in two 
styles. With the straight-threaded, hex- 
head stud, the collet chuck interchanges 
with the clamp spindle on the standard 
hand-piece. With the tapered shank it 
fits into the tapered socket of the high- 
speed hand-piece, a type used with 
rotary files, mounted points or other 
high-speed tools, to assure true running 
on precision work. 

The tapered type of collet chuck will 
also fit a tool post attachment for grind- 
ing operations with a lathe. 





High-frequency A-C current from this unit. 


A-C Welder Attachment 


* The A-C Devices Co., 912 W. Van 
Buren St., Chicago, announce the devel- 
opment of a new high frequency con- 
verter for use with 60-cycle A-C welders. 
Known as the “Cold-Arc,” this unit is 
claimed suited for attachment to any 60- 
cycle A-C welder. It is also stated that 
because of its high frequency it is pos 
sible to weld stainless steel aluminum 
and ferrous and non-ferrous alloys with 
an A-C welder. 





Perspiration Retainer 


* A new lightweight absorbent sweat- 
band, made of synthetic sponge, is an- 
nounced by the American Optical Co., 
Southbridge, Mass. The sponge is 7%” 
long, covers a generous width of brow 
and can be sterilized, used again and 
again. It keeps sweat out of eyes and 
off goggles, thereby keeping vision clear 
so that foundrymen, welders, and other 
workers on hot jobs won't get blindly 
into harm’s way. 





This band will keep perspiration from the eyes. 
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GENERAL OFFICES & WAREHOUSE -: CHICAGO, ILLINOIS 
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“MAJOR” RUBBER COVERED 
SUPER-FLEXIBLE SINGLE-CONDUCTOR ELECTRIC ARC 


WELDING CABLE 


FROM No. 6 TO No. 4/0 — 75 TO 550 AMPS. 


“TUFCORD” POWER CABLE 


TWO, THREE AND FOUR-CONDUCTOR TYPES — UNDERWRITERS’ APPROVED 
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“We Invite Price and Quality Comparison with Your Present Source of Supply” 
Write A. H. FRIESE—President 


WELDING ENGINEERING CO. 


MILWAUKEE, WISCONSIN 
MANUFACTURERS — DISTRIBUTORS 
“OFFICES AND AGENTS ALL OVER THE UNITED STATES” s 
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Specifications for Ferrous Materials 























































































































. . Tensile Yeeld Point | Elong. | Red. in 
ASME. ‘ Mn Ss Ca > ie 
MATERIAL ASTM. . ip Ni c Kips Kips in 2? Area REMARKS 
O (Boiler) | Mex Ma-. Mex M Min.* Min. %-Min. | SMin. 
Structural Steel Bridges Al-*% 202 60/72 OsTS. 22 Rolled Steel Base Plates 
33 min Over 2° in Thickness 
Buildings A9-36 202 60/72 OSTS. 22 C0.20/0.35% 
33 min 
Mild Steel AlOH .202 55/65 0.5 T.S. 4 
30 min. T.S. For Cars 50/65 
Locomotives Al13.33 .202 55/65 0.5 TS. 22 
Silicon A94-3%6 120 min. 80/95 45 16/191 3» 
Ships Al31.36 60/72 05 T.S. 22 
33 min. 
Boiler Steel Locomotives A30.33 
Flange 30/60 55/65 05 TS. 23/271 
Firebox 30 30/60 52/62 OSTS. | 25/301 
Stationary A70-36 $1 
Flange 80 55/65 05 TS. 23/271 
Firebox w» BO 55/65 05 TS. 24/281 
High Tensile Al49-36| 5S-2 
Grade A 33 90 2s 65/77 OST.S. | 20/241 Flange 
. 21/25! Firebox 
Grade B 3S so | 2s 70/82 CSTS. | 19/221 4-149-96-Plotes 2° and under in Thockness 
. 20/23! Fitebox 
High Tensile A150-36} S27 
Grade A 3S 50/90 } 25 65/77 OSTS. | 23/27 A-150-36-For Fusion Welded Pressure Vesseld 
Grade B 3S 50/90 2s 70/82 0.5 TS. 21/25 Plates over 2” to 4” incl. 
Marine All4-33 
Grade A 60/70 0.5 T.S. 21/251 
Grade B 55/65 0.5 T.S. 24/281 
Tron Plate Al29-33| S25 
Type A (Nomin.) 44 27.5 25 (8°) 
-Type B OS «0 4h 21.5 25 (8") 
Type C 20 a4 27.8 25 (8°) 
Steel for Welding | Flange and Firebox A89-33 $2 
Grede A ald 38/.60 ad — al Elong. Requirements for Firebox 
Grade B 2 35/60 50 OST = 301 Quality about 1% Higher 
Structural Quality A78-33 : 27 min. 
Grade A a 35/60 45 OST.S. | 28 (8°) 
24 min. 
Grade B 22 35/60 sO 0.5 T.S. 25 (8) 
27 min. 
Wire for Concrete Reinforcement A82.34 80 08 T.S. 30 
Steel Tires Class A A26-16 .50/.70 7 105 thd 16 
Class B .60 /.80 -78 115 10 uu 
Class C .70/.8S 75 125 8 1 
Iron and Steel Chain Crane | AS6-30 -10 See Specifications for T.S. and 
Proof Elong. Tests on Finished Chain 
Steel Tubes Fusion Welded A139-36 ae ‘ 8” to 30” Diameters 
: , 30 . 
oad Pipe _—_ - ps 35 ~ }Ateo Hydrostatic Test 
Fusion Welded AlH-36 50” Dia. and Over 
Hydrostatic Test Only 
Resistance Welded Al35-34 a = oe 
Grade A ! . 
Grade B 6 35 25 }Atso Hydrostatic Test 
Forge Welded Al36-4 é 
, Grade A 35/60 45 OSTS. | 28 (8”) 
7 24 min. Hydrostatic Test 
Grade B 35/.60 50 0.5 T.S. 25 (8) 
$ 27 min. 
Lock Bar Al137-34 40/50 OSTS. | 28(8") | SO 
‘ | Lapweld & Seamless A8336 | S17 
7 Bote 7 Grade A 086/18 | .30/.60 
rade 06 /. -30/. : 
Grade B 03 3 Also Flattening, Crush, 
8 Grade C 35 80 60 37 25 and Hydrostatic Tests 
Welded & Seamless AS3-36 
Welded 
A. Bessemer 50 30 18 (8”) 
O.HL or EF 45 25 20 (8”) 
7 a O.H. or EF. Also Hydrostatic and 
4 ‘Low Carbon 48 26.5 35 Flattening Tests 
O.KL or EF. < 
j Medium Carbon 62 35 25 
é High Temperature 
Service Fusion Welded Al55-36 
Grade A 7 -30/.60 45 5 TS. 
24 min. 331 
Grade B 22 | .30/.60 50 0.5 T.S. Also Hydrostatic Test 
27min. | 30! 
Grade C 30 | .30/.60 55 0.5T.S. | 27! 
a ore & Seamless A106-36 
, Welded Open H. .30/.60 4s 25 22 (8”) 
: Grade A 30/.60 48 35 Also Flattening and 
Grade B 40 -35/1.50 62 35 5 Hydrostatic Tests 
4) Grade C 35/150 75 45 20 
Forged or Rolled Al05-36/ S8 
Pipe Flanges 
lass I 40/80 60 30 2 3% 
4 Class I 40/80 70 % 22 3» 
é Carbon Steel Castings for High 
Temperature Service A9S-36 S12 }.15/.45] 50min. | .20 min. 70 % 22 30 Also Hydrostatic Test 
* Wrought Iron Forgings for 
¢ Locomotives 
and Cars A73-36 
; Class A OT 5 05 TS. 24 (4”) 33 
Class B 1S 45 0.5 T.S. 2414”) 33 
Welded Pipe A72.33 $-19 05 40 24 12 (8”) Also Hydrostatic Test 
¢ Iron Castings Grey Iron : A48-36 20/60 The Class No, Designates in Kips the — 
7 Class No. 20 to No. 60 Required T.S+ Transverse Tests Optional 
Grey Iron For Al26-30 
Valves, Flanges, ete. 
Class A 21 
Class B 30 Transverse Test Optional 
Cast Iron for A45-14 
Locomotive Cyla Transverse Test Required 
© Cast Iron Pipe Ad-O5 Hydrostatic and Transverse 
: Malleable Iron AAT33 ———— 
No. 32510 50 32.5 10 
No 35018 $-15 53 35 18 
1 Approx. for 8 in. varies with T.S Courtesy International Acetylene Assn. 
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Welding Gaug: 


For Accurate Calibration o 


Butt and Fillet Type Weld: 









































































TO DETERMINE THE SIZE OF TO CHECK THE PERMISSIBLE 
A CONVEX FILLET WELD TOLERANCE OF CONVEXITY 
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PLACE GAUGE AGAINST THE TOE OF THE AFTER THE SIZE OF A CONVEX WELD HAS fe 
SHORTEST LEG OF THE FILLET AND SLIDE BEEN DETERMINED, PLACE THE GAUGE 
POINTER OUT UNTIL IT TOUCHES STRUCTURE AGAINST THE STRUCTURE AND SLIDE POINT- i 
AS SHOWN. READ “SIZE OF CONVEX FILLET’ ER UNTIL 4 TOUCHES FACE OF FILLET WELD . et 
ON FACE OF GAUGE. AS SHOWN With the new Weldin ni 
Gauge shown above, it is now pos : 
ble to meet exacting specificatic I 
of butt and fillet type welds. New P 
by gh hy tg So. Sees THE PERS ciate scm tae 

. grams 
A CONCAVE FILLET WELD TOLERANCE OF REINFORCEMENT left illustrate the ‘ease with whic 
welders may accurately check sizé 

We /\ of convex or concave fillets as we 

as butt weld reinforcements. Ins! 

ment is precision-built of chromi 

plated steel with dimensional rec 
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specifications of A.W.S. Price $3. 
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Now Product Developments 


Portable Spot Welder 

% A line of “portable” spot welding 
machines, with built-in transformers de- 
signed for suspension from monorails, 
etc., has been announced by Progressive 
Welder Co., Detroit. While they may 
be used for much of the work now done 
on pedestal welders they are claimed to 
have particular advantages. Like weld- 
ing guns they may be moved or swung 
around to bring the gun to the work, 
reducing work handling. Like pedestal 
welders they have rigid arms with a 
high degree of throat depth, and the 
higher degree of efficiency going with 
the eliminating of secondary cables. 

The new machines are obtainable in 
a complete range of sizes from 35 to 
400 KVA, and with arm lengths ranging 
up to a practical maximum of 36 inches 
of throat depth. Arms are adjustable as 
to length. 

Electrode tips are water cooled. Wa- 
ter connections are brought back along 
the welding arms to the support hous- 
ing, to connect them to the same supply 
line as is used for cooling the welding 
transformer. Foot controls are con- 
nected by flexible cable to control cir- 
cuit junction box mounted on the trans- 
former. Transformers are provided with 
heat control selectors. 


>» € 


A-C Welder 

% An A-C Welder having a welding cur- 
rent range from 15 to 250 amps. in 30 
heat steps has been announced by the 
Allen Electric and Equipment Co., 1044 
N. Pitcher St., Kalamazoo, Mich. The 
manufacturer states that this equipment 
has passed the 8 hour burn-out test of 
the National Board of Michigan Under- 
writers for 250 amp. duty. The welder 
is mounted on swivel casters and may 
be moved readily about the shop. 


» ¢€ 


Gun Welding Cable 

% A line of low cost kickless welding 
cables of “full concentric” design for re- 
duced current loss and with positive and 
negative current strands wound at steep 
helical angles to increase ease of flex- 
ing and reduce wear are announced by 
Progressive Welder Co., 3050 E. Outer 
Drive, Detroit, Michigan. 

Developed by Progressive in con- 
junction with Habirshaw Cable & Wire 
Co., the new “P-H” cables are avail- 
able in a complete range of capacities 
to suit almost any portable gun welding 
used. 

The new kickless cables have a rated 
capacity 50% in excess of conventional 
cables of the same size. The water sup- 
ply core of the cable consists of 3%” in- 
terlocked bronze tubing having high 
flexibility characteristics. ' Six current 
carrying bundles, of seven copper 
strands each, enclose this core and are 
so formed that any flexing causes them 
to “unwind” rather than bind. A heavy 
reinforced rubber insulating tube sepa- 
rates these inner strands from the outer 
strands which are also wound at steep 





helical angle. Between the outer strands 
and the external, extra-heavy abrasiou 
resistant cable covering is space pro- 
vided for water circulation. 


» « 


New Electrodes 
% Two new welding electrodes called 
Harmomang A and Harmomang B 
which have just been announced by the 
Harnischfeger Corp. for building up and 
reinforcing 11-14% Manganese steel or 
carbon steels where high resistance to 
impact and abrasion is desired. 

Type A is a coated manganese-molyb- 
denum electrode on which the thin coat- 


ing acts as an arc stabilizer and affords 
protection against loss of manganese 
and molybdenum. Type B is a bare 
manganese-molybdenum electrode pro- 
viding an austinetic deposit. 

Both of these Harmomang electrodes 
are suggested on such work as building 
up dipper lips and runners, hammer mill 
parts, dredge pump shells, rock crusher 
parts, railway frogs, road grading and 
mining equipment, etc. 

Complete information on_ physical 
properties, applications and procedures 
may be had upon request to the Har- 
nischfeger Corp., 4513 W. National Ave- 
nue, Milwaukee, Wis. 
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TOP, BOTTOM 
AND SIDES 
WITH JUST 
0 N E mi: S E T- U P x these jobs —top, bot- 


CULLEN-FRIESTEDT C 


3 S. KILBOURN AVE 





C-F Positioners pro- 
vide a minimum of 
24 different positions 
necessary for “down- 
hand" welding on 


tom and sides. 


Such handling econ- 
omy means definite 
savings in welder's 
time, and crane serv- 
ice. It also means 
more safety for men 
and materials as well 
as better welding pro- 
cedure. 


Write today for Bul- 
letin W P 20, the story 
of economy in welding 
showing the various 
sizes of C-F Positioners 
—their features, ca- 
pacity and applica- 
tion to modern indus- 
trial production. 


Illustrated here is 14,000 lb. capacity Positioner loaded 
with an unwieldy structural shape which can be maneuv- 
ered for convenient approach to every weld required. 
Maximum handling safety is assured with only one mount- 
ing of the assembly. 
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ANNUAL 
MEETING 


AMERICAN 


WELDING 


SOCIETY. :4 
Headguahters.: BELLEVUE STRATFORD 


Wi: 





Sessions devoted to NATIONAL DEFENSE, SHIPBUILDING, 
AIRCRAFT and AUTOMOTIVE INDUSTRIES and many 
other interesting and timely subjects 


* 


In the light of the defense program and the many new develop- 
ments and applications of welding your attendance this year is 
more important than ever. You owe it to yourself to be present. 


AMERICAN WELDING SOCIETY 


33 West 39th Street, New York City 
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The entire metal industry is pooling its knowledge 
of defense production and conservation at the 1941 
Metal Congress & Exposition in Philadelphia, 
October 20-24. 

Under direct request of many manufacturers a 
comprehensive program of group meetings on 
Defense Problems, Conservation and Substitution 
has been prepared. These group meetings are not 
to be of the ordinary round-table type where every- 
thing is left to chance but are to be well-planned 
presentations. 

A representative will present at each meeting the 
latest information on the scarce materials involved 
in the clinic and the status of substitute materials, 
also indicating how industry can assist in and adjust 
itself to the present shortages. Since meetings will 
be “off-the-record” men of industry will be free to 
discuss actual production problems and quote ex- 
amples. 

Subjects to be discussed include allov steels, 
stainless, molybdenum, tool steels . . . alloy cast- 
ings ... bearing metals ... shells . . . aluminum 
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» Magnesium ... copper. . 
als . . . priorities, etc. 

In addition to these afternoon and evening clinic 
meetings, more than 80 technical papers will be pre- 
sented at regular annual meetings of the four 
technical societies who cooperate in the Metal 
Congress. 

And—at the Metal Exposition—the exhibits of 300 
leading manufacturers in the metal industry (largest 
show ever held) will feature the latest, most modern 
materials, equipment, and processes for speeding 
production. 

Don't miss the opportunity of hearing the nation’s 
leading defense experts in Philadelphia—your 
defense job demands representation at the Metal 
Congress & Exposition! 

COOPERATING SOCIETIES 


American Welding Society. Wire Association. American 
Society for Metals. Iron & Steel Division and Institute of Metals 
Division, American Institute of Mining & Metallurgical Engineers. 


Address: W. H. Eisenman, Secretary, American 
Society for Metals, 7317 Euclid Ave., Cleveland, O. 
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Briof Sketches of Welding Jobs 





Photo Lincoln Electric Co. 
A job shop pump jack with long life. 


Welded Pump Jack 
By Fred Konser 


A Minnesota welding shop has made 
and sold about 35 arc welded jacks in 
the last year and a half, mostly to 
farmers getting the rural electricity. 
The pumps work very effectively with 
an electric motor mounted on top and a 
set screw provides adjustment so that 
the belt may be tightened. 

The jacks are made from the rear end 
of an old car and are equipped with 
roller and ball bearings. Gears run in 
oil. Most users employ 4, % or % hp 
electric motors, depending on depth of 
well and on whether water has to be 
forced. The large pulley, which is all 
welded, has a flat face and a V-belt con- 
nected to a V pulley on a motor. Two 
Y% in. V-belts are used on the % hp mo- 
tor. On gas engines, a flat belt is used. 


_ 


Auto Transport Trailers 


* Streamlined auto carriers, 95% con- 
structed by arc welding are now built 
by the Dominion Truck and Equipment 
Co., Kitchener, Ont. The construction of 
the trailer by arc welding made it 795 
Ibs. lighter than a similar model of riv- 
eted construction. Most of the welds in 
the trailer plug welds with the 
metallic arc. The floor, which was con- 
structed l4- gage galvanized sheets, 


was welded along the seams with %” 


were 


of 








A specially designed 

pump jack (left) and 

its unique bearing 
(right ). 


bronze rods that the galvanizing 


would not be damaged. 


so 
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Welded Walking Beam 
By R. E. Fillmore 


Special drilling equipment is difficult 
to secure promptly while manufacturers 
are rushed with defense work. Small 
welding shops, however, are helping to 
relieve this situation by building drilling 
equipment to meet the specific needs of 
local customers. 

A job welder in Augusta, Kan., con- 
structed a pump jack from used pipe. 
Features of this original designed pump 
jack are adjustable mule heads made 
from a used brake band; replacable 
beam pin (most jacks have pin welded 
to beam); automatic bearing oilers. 
Steel bearing (inset photo) was con- 
structed from angle iron welded to pipe. 
Standard size brass bushings were 
pressed inside the bearing pipes and 
caped with a cast iron plug. Walking 
beam was constructed in a similar man- 
ner by welding angle iron to the beam, 
then fish plating and sleeving the under 
side so that the pin would be held solid 
to the beam and work in the bearing on 
both sides. These pump jacks required 
very little servicing and are very inex- 
pensive to construct. 


>» ¢ 


Locomotive Frame Welded 
Emergency welding repair on a giant 
locomotive of the Rutland Railroad al- 
lowed it to resume service in only a 
fraction of the time required for replace- 
ment of parts. The locomotive frame 
broke under the cylinder saddle where 


Photo Hobart Bros. Co. 


A streamlined auto carrier of welded design. 





due to the nature of the break it 
impossible to secure expansion or make 
a V on both sides of the crack. 

The welding procedure 
lows: The crack was cut out 
acetylene torch. After scarfing, th 
sides of the V were chipped free of 
oxide and scale. Using a 400-ampere 
welder, a weld was started on the | 
tom side and built up. As the 
creased in width, beads were 
a l-inch wide oscillating motion. Ea 
layer was thoroughly 
air hammer and peened. 

The job was completed 
ator in eight hours using 
Y%-inch welding rod. 
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Westinghouse Ff 


Out-of-Service Days were cut to hours by weld 
ing when the frame broke on this 239-ton 
locomotive. 


Be sure and visit The Welding 
Engineer’s Booth (H-53) at the 
1941 Metal Show. 

You may win a Welding En- 
cyclopedia. 
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Another addition for 
the Hobart Plant in 
Troy, Ohio. 
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The Ohmite Company 
continues to expand its 
plant facilities. 


















New Buildings for the Manufacturers 





Steel Fabricated on Site 


Hobart Brothers, Troy, Ohio, has 
just completed a completely welded 
plant addition, 70 by 200 feet. Structural 
steel was fabricated in an adjoining 
building and moved a few feet to the 
building site by crane. “On the job” 
fabrication eliminated delivery delays se 
that the building was completed in a 
month and a half time. This fabrication 
became a simple matter through the use 
of modern cutting and welding equip- 
ment. 

On-the-job welded fabrication is be- 
coming quite popular because of the sav- 
ings in both time and money it makes 
possible. Another advantage of this type 
of fabrication is that it helps relieve the 
crowded situation existing in steel fabri- 
cating shops. 








» ¢ 


New Factory Addition 


The Ohmite Manufacturing Co., Chi- 
cago, manufacturers of quality rheostats, 
resistors, tap switches, and chokes, has 
recently completed an addition to the 
factory on West Flournoy Street in 
Chicago. 

The enlarged plant doubles the pro- 
duction space and greatly expands the 
company’s facilities. This current ex- 
pansion is the second within a period of 
a few years. 









Display Building 

Stoody Company, manufacturers of 
hard-facing alloys, grinders and other 
equipment, recently added another build- 
ing to their plant in Whittier, Calif. The 
new building is to be used for demon- 
strating the application of various hard- 
facing alloys, for displaying various 
types of hard-faced equipment, and for 
showing educational pictures and slides. 
Occupying thirty-two hundred feet of 
floor space, the building is divided into 
five rooms which include a display Ro- 
tunda, a reception room, two interview- 
ing offices and an auditorium and 
demonstration room. 

One of the highlights of the building 
is the Rotunda. In this room the twelve 
walls serve as glass fronts for display 
cases in which examples of hard-faced 
equipment from many branches of in- 
dustry are displayed. Along with each 
piece of equipment is a case history ex- 
plaining the type of hard-facing used 
and how long the hard-faced parts 
lasted as compared to. similar unpro- 
tected equipment. 

The largest room in the building is 
the auditorium, which serves as projec- 
tion room for showing pictures and 
slides of various hard-metal applications 
as well as a room for product display 
and hard-facing demonstrations. Hard 


of two booths in the front of the audi 


for D.C. electric hard-facing demonstra- 
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facing demonstrations are given in one 


torium. One booth is for oxy-acetylene 
hard-facing demonstrations; the other 


tions. Each booth is approximately fif- 
teen feet across and is fully equipped. 


Pot glass windows between the welding 
booths and the auditorium enable the 
onlookers to watch demonstrations out- 
side of the booths — away from the 
heat and smoke. 





The Rotunda of the Stoody Display Building. 
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Bastian-Blessing New Home 


The Bastian-Blessing Co., Chicago, 
manufacturers of RegO oxy-acetylene 
welding and cutting apparatus and 
RegO high pressure gas equipment, has 
moved into its new streamlined factory 
and home office at 4201 Peterson Ave. 

The building covers 182,000 square 
feet on a single floor and has the de- 
partments so laid out that materials 
and operations simply flow without in- 
terruption from one end of the building 
to the other. The tract embraces 13 
acres along a railroad line. 

This model, daylight structure, 
streamlined in every detail and housing 
modern high-speed machinery, doubles 
the size and capacity of the company’s 
former plant and offers unlimited tech- 
nical facilities for continued improve- 
ment of product and service. 


> ¢€ 


A New Plant in Detroit 
The Electric Welding Machine Co., 


manufacturerers of arc and resistance 
welding equipment, have moved their 
headquarters and factory to a new build- 
ing of modernistic design. The new lo- 
cation is at 9635 French Road, Detroit. 


ma 


Keystone’s New Plant 


The Keystone Carbon Co. has just 
completed a large addition to their fac- 
tory in Saint Marys, Pa. The new wing 
will be used for the manufacture of 
brushes and porous bronze bearings. A 
considerable increase in production is 
predicted. 

The company has also laid the foun- 
dation for another large plant addition 
which will house new equipment for 
making their negative temperature co- 
efficient resistors. 


> «< 


New Annealing Furnace 


A modern, 24 ft. annealing furnace 
has recently been installed by Joseph T. 
Ryerson & Son, Inc., for annealing their 
stock steel products after they have 
been flame cut. Usually it is not neces- 
sary to anneal after flame cutting. How- 
ever, with some types of steel, occasion- 
ally in the case of plates, and in some 
situations this is desirable. 

Though 24 ft. long, the furnace can 
be divided into three sections. Each of 
the three furnaces may be used as a 
separate unit, making possible an ex- 
ceptionally prompt annealing service. 
The furnace, especially designed by 
Ryerson engineers, has a structural steel 
framework and is lined with a special 
heat resisting material. It is crane- 
served and so situated that steel to be 
annealed can be quickly transported to 
the furnace from any part of the huge 
Ryerson plant. The furnace is gas fired. 
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Bastian-Blessing move to Chicago’s northwest side. 


170 ft. Lime Kiln 


The recovery of lime presents quite a 
problem in the paper making industry. 
A Florida paper manufacturer, however, 


Another modern welding plant for Detroit. 


An all-welded rotary lime kiln. 


is attempting to minimize 
by the addition of a hug: 
his processing equipment 














1° 
rotary kKiin 


stalled was of all welded nstructior 
ft. in diameter and 170 ft yng 
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A.S.M.E. Fall Meeting 


The American Society of Mechanical 
Engineers will hold their Fall Meeting 
at the Brown Hotel, Louisville, Oct. 12- 
15, 1941. A program of 35 papers on 
varied subjects have been arranged. 


> ¢ 


Professional Engineers to Meet 


[he Fall Meeting of the New York 
State Society of Professional Engineers 
will be held in Niagara Falls, New 
York, October 24-25 with the Niagara 
County section in charge of the meeting. 
S. V. Jenkins, Professional Engineer of 
the Niagara Chapter, has been appointed 
chairman of the general committee. 
More than 300 Professional Engineers 
are expected to attend the sessions 
which will be keyed to the industry’s 
all-out effort to speed defense. An in- 
teresting convention program has been 
arranged which includes several outside 
trips to places of technical and scenic 
interest. 

>» ¢ 


U. S. Civil Service Examination 

Information Specialists—The U. S. 
Civil Service Commission has announced 
an examination for a specialist in press 
and publication and in radio. There are 
over 100 jobs to be filled in various gov- 
ernment agencies with salaries ranging 
from $2600 to $4800 a year. 

Applications must be on file with the 
Commission’s in Washington office not 
later than October 23rd. Further in- 
formation about the examination and 
application forms may be obtained from 
the Commission’s representative at any 
first or second class post office or from 
the Central Office in Washington 


» « 


Bridge Competition 

The American Institute of Steel Con 
struction have announced another annual 
bridge design competition, open to bona 
fide registered students of structural en- 
gineering and architecture in recognized 
technical schools of the United States 
and its possessions, and offers three cash 
prizes of $200, $100 and $50 respectively, 
for the designs placed first, second and 
third. Certificates, signed by the Jury 
of Award and Officers of the Institute, 
will be awarded to the prize winners 
and to those whose designs are given 
honorable mention. The premiated de- 
signs will become the property of the 
Institute. 

A jury of nationally known engineers 
and architects will judge the competi- 
tion on February 18, 1942. Drawings 
must be received at the Executive 
Offices of the American Institute of 
Steel Construction, 101 Park Avenue, 
New York City, not later than February 
10, 1942. 





Steel Engineers to Meet 


The 1941 Annual Convention of the 
American Institute of Steel Construction 
will be held at The Greenbrier, White 
Sulphur Springs, West Virginia, October 
14, 15, 16 and 17. 


nade Ylews 


The Clifford A. Dobyn’s and Co., 
manufacturers of Dobyn’s Welding Rod 
for the welding of white metal have 
moved to new and larger quarters at 
2417 North Ashland Ave., Chicago, so 
as to better be able to take care of the 
increased demand for their product. 


ee 


The Induction Heating Corp. an- 
nounce their removal to larger quarters 
at 389 Lafayette St.. New York. These 
new quarters which are 10 times the size 
of their previous location, have been 
made necessary by the increased amount 
of business resulting from defense pro- 
duction orders. 


> ¢ 


The Milburn Co., Detroit, manufac- 
turers of Ply, announce the appointment 
of two new distributors. 

In the New England Territory, Otis 
Clapp & Son, Inc., of Boston, Mass. and 


Providence, R. I., have been selected as 


“Why type for $4.00 a 
day when you can make 
$12.00 a day welding? 
It’s fascinating, con- 
structive and pays well,” 
says Mrs. Louise Walsh 
Austad of Tucson, 
Ariz., when referring to 
arc welding in which 
she has been employed 
as an operator for five 
years. 
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exclusive distributors for Ply products. 

Farwell, Ozmun and Kirk Co., St. 
Paul, will represent Ply exclusively in 
the state of Minnesota. 


Personals 





B. M. Wolberg announces that he 
has resigned his position as sales man- 
ager for the Sellstrom Manufacturing 
Company of Chicago, and is now plan- 
ning to take a well-earned. vacation. 


wii 


At a recent directors’ meeting of 
Union Carbide and Carbon Corp. Fred 
H. Haggerson was elected a director. 

Mr. Haggerson is a vice-president of 
Union Carbide and Carbon Corporation; 
president of Union Carbide Company; 
and president of the companies in the 
Electro-Metallurgical group. Mr. Hag- 
gerson has been with the corporation 
for more than twenty years. 


oe 


The Harris Calorific Co., Cleveland, 
Ohio, manufacturers of Gas Welding 
and Cutting Apparatus, have established 
a direct factory branch at 619 W. Wash- 
ington Blvd., Chicago. 

Lorn Campbell, president of the com- 
pany, has announced the appointment of 
H. D. North, Jr. as Chicago Branch 
Manager. Mr. North is a graduate of 
Cornell University where he specialized 
in Mechanical Engineering. His con- 
tinuous association with the Harris 


Calorific Company in various capacities 
gives him an excellent background for 
In the past he has 


his appointment. 
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Photo Lincoln Electric Co. 
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served as Field Representative and Fac- 
tory Manager and broadened his expe- 
rience considerably when in 1937 he 
accompanied Mr. Campbell on an in- 
spection tour of leading Gas Welding 
and Cutting Apparatus factories in Eng- 
land, France and Germany, studying 
their methods of manufacture, applica- 
tion and selling. 

This new branch with its factory- 
trained personnel will carry a full and 
complete stock of equipment and parts 
which will assure prompt and reliable 
service to all equipment users. 


» « 
On October Ist Otto W. Winter as- 


sumed the duties of vice-president in 
charge of manufacturing of the Republic 


Drill and Tool Co., Chicago, newly or- 
ganized manufacturers of high speed 
twist drills. He has also been elected a 
member of the Board of Directors of 
the Republic Company. For the past 
four Mr. Winter has served as 
factory manager of the Columbus Mc- 
Kinnon Chain Corp. and its subsidiary, 


years, 


Chisholm Moore Hoist Corp., Tona- 
wanda, N. Y. He is a member of the 
American Welding Society as well as 


several other technical groups. 


» « 


D. W. R. Morgan, George P. Pass- 
more, and A. P. Craig will supervise in- 
creased expansion and production activi- 
ties in the Westinghouse Electric and 
Manufacturing Co. South Philadelphia 





CORTLAND Oxaluma GRINDING WHEELS 












Made Especially 
for WELD GRINDING 


Longer Life... 
Fast Cuffing.... 
Reordered..... 


In this quotation taken from a trial report, typical of hundreds in our 
files, is the whole story of Cortland Weld Grinding Performance in a 


nut shell. 


“Longer life than competitive wheel”, in this case 50%,—there’s 


maximum wheel life! 


“Fast cutting” —there’s proof that lasting qualities were not obtained 


by sacrificing efficiency. 


““Reordered’’—there’s satisfaction! 


The records speak for themselves. 


There is a Cortland distributor in your neighborhood. He can help 


you reduce your grinding costs. 


CORTLAND GRINDING WHEELS CORPORATION 


CHESTER, 


MASS. 
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works. These new appointments yw 
announced by R. A. McCarty, 
President. 


Mr. Morgan will direct over-all 1 
facturing operation, both in the S 
Philadelphia works and the new 
chant ship equipment shops 

Mr. Passmore becomes 
the industrial relations department 
major portion of his new duties 
concerned with securing new emp! 
and co-operating with the manufact 
ing department in the plant’s exten 
training program, while Mr. Craig 
Assistant to the Vice-President, will 
responsible for co-ordinating the y 
of all Company departments in build 
and equipping the merchant ship fa 
buildings. 


Manage 


» o 
Carnegie-Illinois Steel Corp. 
nounced the appointment of Paul F 


Vander Lippe as assistant to the ma 
ager of sales in 
City office. He succeeds 
Mullin who was recently 
Detroit. 

Mr. Vander Lippe began his busi 
career at the St. Louis district sa 
office of the former Carnegie Steel « 
pany on April 1, 1911. He became 
salesman on July 1, 1922 and 
vember 1, 1935 transferred to t 
Tulsa office as resident salesman 
Carnegie-Illinois Steel corp: 


charge of the Kansa 
Howard ] 


transte rred 


was 


yratiolr 


» 


R. J. Forkey has been appointed 
engineer for upper western N 
York state by Norton Co., Worcest: 
Mass. Mr. Forkey, a graduate of Wor 
cester Polytechnic Institute, has bes 
connected with the research 
and the sales engineering di 
the Worcester plant 


and 


laborat 


partment 
» 


After forty-eight years of service 
American Steel & Wire Co., Daniel 
Lynch is retiring as superintendent of 
the company’s Rockdale works at Joliet 


| 
wit! 


Ill. He will be succeeded by John P 
Debri, general superintendent's cler 
Joliet works. 

>» « 


Sixty-three veteran employees of t 
Joliet plants of American Steel and Wire 
Co. were awarded United States 
Corp. service medals September 24, at 
dinner in their honor at tie Woodruf 
hotel in Joliet. The service of the met 
ranged from 25 to 50 years 
sented a combined total of 

F. Ingraham, Chicago 
ager of the Wire company presented 
50-year gold medal to F. J. Whitgrove, 


‘ 1 
S Te ¢ 


and repre 
1995 years 


district mat 


former superintendent of the DeKall 
works, a 45-year medal to James Dar 
row, general superintendent of Joliet 


works, and a 30-year medal to George 
H. Bendell, assistant 
tendent of Joliet works 
of the medals 
Darrow. 
Medal distribution was as follows: one 
50-year medal, one 45-year medal, sever 


general superii 
The remainder 


were presented by Mr 
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40-year medals, twenty 35-year medals, 
fourteen 30-year medals, and twenty 25- 
year medals. 

> «€ 


Glenn L. Martin, president of The 
Glenn L. Martin Co., announced the ap- 
pointments of four important executives 
for The Glenn L. Martin-Nebraska 
Company, the new wholly-owned sub- 
sidiary which will operate the new air- 
craft assembly plant at Omaha, Neb. 

Herman G. Klemm, executive engi- 
neer of the Martin company, has been 
named chief engineer of the western 
company; William O. MacArthur, for- 
merly of the firm of Joseph Froggatt 
Company, certified public accountants, 
of Boston, is the comptroller; Harry M. 
Shealey, assistant factory superintendent 
in charge of the Canton Division of the 
Martin company, is factory superintend- 
ent of the new compay, and Carl B. 
Hamlin, chief inspector at Middle River, 
becomes chief inspector at Omaha. 


>» ¢ 


J. L. Holloway was elected a vice- 
president of Crane Co., in charge of 
finance, at a recent meeting of the 
Board of Directors. 

Mr. Holloway joined the Crane organ- 
ization in 1935, was elected secretary of 
the company in 1937 and, in addition, 
was appointed assistant to the president 
in 1940, which positions he held until 
his election as vice-president. 

At the same meeting of the Board, 


W. H. Winslow, Jr. was elected: sec- 
retary. He joined the Crane organiza- 
tion in 1939 to handle tax and legal mat- 
ters for the company, and has been 
assistant secretary since early in 1940. 


>» ¢ 


O. J. Pearre has been named arc weld- 
ing specialist in the General Electric 
Philadelphia district office, according to 
an announcement by W. J. Dorworth, 
manager of the Philadelphia Industrial 
Department. Mr. Pearre succeeds W. 
A. Terry, recently transferred to gen- 
eral sales work. 

A native of Baltimore, Maryland, Mr. 
Pearre was graduated from Lehigh Uni- 
versity in 1931 with a Bachelor of Sci- 
ence degree in Mechanical Engineering. 
At that time he entered the General 
Electric Company on its test course, 
later being transferred to Philadelphia 
to work with S. S. Fretz, G-E’s Phil- 
adelphia air conditioning distributor. 

In his new capacity, Mr. Pearre will 
have charge of G-E electric welding 
sales along the Atlantic seaboard, includ- 
ing the heavy industrial centers of Phila- 
delphia, Norfolk, and Pittsburgh. In this 
area, electric welding has rapidly as- 
sumed a new importance because of the 
use of this means of fabrication in ship- 
building yards and ordnance plants. 


>» ¢€ 


Ernest P. Moslo, president of Moslo 
Machinery, Inc., 4516 Superior Ave., 
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Cleveland, announces the appointment 
of Paul M. Janko as Sales Manager. 

Mr. Janko has been covering the 
Pittsburgh area for the company and 
will continue to serve his friends and 
customers at frequent intervals. He 
will, in addition, work with other sales- 
men of the company and with the Home 
Office in Cleveland. 

A new member was recently added to 
the Moslo Staff—that of R. C. Burton. 
Mr. Burton will direct the Advertising 
and Sales Promotional activities of the 


company. 


Obituary. 


Thomas H. Jones, 58, one time Chair- 
man of the Chicago Section of the 
American Welding Society and a well- 
known welding figure throughout the 
middle-west died Sept. 15. Mr. Jones 
was born in South Chicago and in 1907 
became employed at the Carnegie- 
Illinois Steel Company South Works 
as a boiler maker. During his course 
of employment, he advanced in various 
positions in the boiler shop, eventually 
becoming foreman. Then in 1928 he be- 
came a welding foreman. In 1936 Mr. 
Jones became general foreman of the 
South Works welding shop. 
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Mr. Jones was an active worker in 
welding and the activities of the Weld- 
ing Society. However, his time was not 
entirely devoted to welding and he was 
well-known in his community as one 
who devoted considerable energy to 
humanitarian causes, being active in 
Y.M.C.A., church and fraternal order 
activities. 
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Harold J. Stein, 47, director of re- 
search, chemistry and metallurgy at the 
Allis-Chalmers Mfg. Co. since 1939, died 
September 9. Mr. Stein came to Allis- 
Chalmers as a student apprentice in 
1916, served in various manufacturing 
departments and was in turn made gen- 





eral foreman of the company’s heat 
treating operations, assistant foreman 
of the forge department and later a re- 
search engineer. In 1936 he was made 
chief research engineer of all the manu- 
facturing departments of Allis-Chalmers. 

Mr. Stein was born in Philadelphia, 
Pa., the son of Joseph Stein, superin- 
tendent of the experimental station at 
the naval academy, Annapolis. He at- 
tended Tri-State college at Angola, Ind. 
For many years he had been a member 
of the American Society of Testing Ma- 
terials, the American Foundrymens’ As- 
sociation and the American Society of 
Metals, the Milwaukee chapter of which 
he was instrumental in founding. 
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Positioner Bulletin 
Div., 
crete Machinery Co., 


Ransome Con 
Dunellen, } 
have released a new 12 page 

No. 188 covering the complete line 
Ransome Welding Positioners from 
2000 1b. capacity hand-operated t 

8 ton heavy duty motor operated 
Included in this booklet are many 
teresting application pictures 

>» « 


Welding Cable Leaflet 


FlexArc welding cable for work | 
and electrode holders is described ir 
new leaflet announced by Westinghouss 
Electric and Manufacturing Co. Fle» 
bility, durability, and other features ; 
included in the general discussio1 
application of electrode holder cables 
described with a note on their cx 
tion. 

A tabulation gives welding curt 
of from 50 to 700 amperes and 
drop per 100 feet for cable sizes of fro 
3 to 4/0. Use of the table is explain 
by tracing the procedure 4 


The Industrial 


involved 
solving a typical welding cable select 
problem. The cable is offered in tv 
sizes; the smaller to cover a range 
300 amperes, the larger for current 


ues above 300 amperes. The uses for tl 
two sizes are explained. 

List prices, quantity discounts, del 
ery and terms are given. A copy of cata 


log section 26-630 may We secured fr 
department 7-N-20, Westinghouse Elec 
tric and Manufacturing Co., East Pitt 
burgh, Pa. 

>» « 


Positioner Booklet 

Just off the press is an interesting 
illustrated booklet known as Bulletin 
SL 21 which describes C-F Sheet I 
ers, a product of the Cullen-Friestedt 
Co., 1309 S. Kilbourn Ave., Chicago, II 
These modern machines for lifting 
carrying sheet steel and other hard 
handle material are widely 
speed and economy wher 
2 tons to 60 ton or larger, must be moved 
with maximum safety to men and ma 
terials. Many varied applications 
C-F Lifters are shown with photograp! 
of machines of various capacity—all ur 
der “one-man” positive control whi 
provides infinite adjustment to load 

Bulletin SL-21 will be gladly ser 
without obligation to those intereste 
by addressing the Cullen-Friestedt C 

» « 


Welding Bulletin 

The A-C Devices Co., 912 W. Va 
Buren St., Chicago, have released a 
page bulletin on the “Cold-Arc Ionizer.” 

This bulletin describes a new high fre 
quency unit which may be connected it 
the circuit of an A-C welder, converting 
the welding current into high frequenc) 
current. In the bulletin it is pointed out 
how through the use of the Cold-Ar 
Ionizer it is possible to weld alloys and 


used for 


loads fron 


non-ferrous materials with an A-( 
welder. 
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Nickel Alloy Catalog 

“Individualized Inco Nickel Alloys”— 
a twelve-page catalog giving individual 
characteristics, mechanical properties 
and application information on the Inco 
Nickel Alloys— Monel, “K” Monel, 
“KR” Monel, “S” Monel, “R” Monel, 
Nickel, “Z” Nickel and Inconel. Tables 
of physical constants and available forms 
are included. Copies are available upon 
request from the International Nickel 
Co., Inc., New York. 


>» ¢ 


Rust Proofing Data 

Galv-Weld, Inc., Dayton, Ohio, man- 
ufacturers of a re-galvanizing process 
and materials, have issued a brochure on 
the Galv-Weld Process for the purpose 
of obtaining licenses to use this re- 
galvanizing process. Eagle Pitcher Lead 
Co., Cincinnati, is exclusive manufac- 
turer of Galv-Weld material for the 
distribution to licensed users of the 
Galv-Weld process. 


» ¢ 


Machine Tool Catalog 

A new and completely revised catalog 
illustrated, 56 pages has been issued by 
the Walker-Turner Co., Inc., Plainfield, 
N. J. It explains in detail the standard 
line of metal working and wood work- 
ing machine tools made by this com- 
pany. 

Also shown are a number of entirely 
new machine tools developed primarily 
for the defense industries. A post-card 
addressed to the Walker-Turner Co., 
Inc., South Ave., Plainfield, N. J. will 
bring a copy of this catalog to your 
desk. 


>» ¢ 


Defense Booklet 


“Steel for Defense” is the title of a 24 
page booklet recently released by the 
American Iron and Steel Institute, New 
York City. 

This booklet tells of the work that the 
steel industry is doing in the defense 
program and how steel is used in prac- 
tically all of the defense forces, those of 
land, sea and air. Steel is portrayed as 
playing an important part in our na 
tional defense “behind the lines”. In- 
cluded as a part of this bulletin are 5 
pages of questions and answers about 
steel in defense. 


>» ¢ 


Welding Catalog 

In a new 38 page catalog entitled 
“Hobart Simplified Arc Welding” re- 
cently released by the Hobart Bros. Co., 
Troy, Ohio, there is pictorially displayed 
the complete Hobart line of welders, 
welding accessories and electrodes. 

In this profusely illustrated catalog 
there are pointed out the distinctive 
features of the Hobart machine as well 
as pictorial examples of many jobs on 
which Hobart equipment has been em- 
ployed. There is also included a brief 
description of the Hobart trade school. 


Alloy Data Book 

“New Technical Data Book” is the 
title of a 32 page booklet describing the 
new Castolin Welding Alloys and an 
swering about 200 questions concerning 
low temperature welding. This is a 
booklet that would be of extreme inter 
est to weldors and shop men engaged in 
low temperature brazing. Copies may be 
had upon request by addressing Eutectic 
Welding Alloys, Inc., 40 Worth St., 
New York, N. Y. 

» « 

Welder Bulletin 

In a 4 page bulletin, W-28-1, the Har- 
nischfeger Corp., Milwaukee, Wis., de- 
scribe the P & H-Hansen Type WE-150 
Square Frame Welder. It is pointed out 


a 


ALUMINUM BRONZE V 
_ Lick the Tough J 


how these welders may be conveniently 
stacked and parallelled for multiple 
operator operation. 


>» € 


Synthetic Rubber 

“Properties of Ameripol D” is the 
title of an 8 page bulletin recently re- 
leased by B. F. Goodrich Co., Akron, 
Ohio. This bulletin, besides picturing 
many examples of the present day use 
of Ameripol D, features 4 tables show- 
ing the comparative properties of syn- 
thetic rubbers, the effects of various ma- 
terials on synthetic rubbers, typical 
\meripol D vulcanizing compounds and 
the effects of emersion in various solu- 
tions upon this material. 


aeons nicks i 





Now try AMPCO-TRODE—the new 


SUITABLE 
FOR WELDS OF 
ALL TYPES... 


Rods from '/g" to !/2" in di- 
ameter—and in six grades of 
strength, from 50,000 to 80,- 
000 p.s.i., and hardness from 
100 to 387 Brinell — easily 
used with metallic arc, car- 
bon arc or oxy-acetylene 
processes, on all steel, cast 
iron, brass, bronze, and nickel 


welding rod with the remarkable prop- 
erties of AMPCO METAL. This unique alloy 
of the aluminum bronze class has become 
recognized throughout industry for its out- 
standing strength and hardness, its resist- 
ance to wear and corrosion. Now it's avail- 
able for welding. Use it for overlaying steel 
and cast iron — for building up shafts, wear 
strips and large forming dies — for welding 
brass and bronze — for a host of purposes 
where service conditions are severe. 


alloys. AMPCO METAL, INC. 


Dept. WR-10 


Milwaukee, Wis. 


=. 
GET COMPLETE AMPCO-TRODE 
DATA A product of 


Write for new bulletin 
giving full details of 
physical properties and 
applications of 
AMPCO-TRODE. Our 
engineers are at your 
service. 
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Engineering Data Sheets 


The interest of design engineers and 
metallurgists in the monthly Engineer- 
ing Data Sheets distributed by Ampco 
Metal, Inc., Milwaukee, Wis., has led 
to the publication of a selection of the 
most pertinent of these in a 56-page 
booklet. A wide range of subjects has 
been covered, and care has been taken 
to eliminate material duplicated in other 
Ampco literature. 

Since the first data sheet was pub- 
lished in 1934 and others have been is- 
sued monthly, the new booklet contains 
the cream of an extensive collection of 
engineering material on Ampco Metal, 
an alloy of the aluminum bronze class 
and other aluminum bronzes. 





Copies of new booklet will be sent 
on request to metallurgists and design- 
ing engineers interested in alloys of this 
nature. 


> ¢ 


Resistance Welding Bulletin 

The Resistance Welding Manufac- 
turers’ Association Bulletin No. 6 is en- 
titled “Electro Brazing Methods.” This 
bulletin is a 7 page reprint from the 
October, 1940 the Welding 
Journal and is a paper presented by R. 
J. Wensley at the annual meeting of 
the American Welding Society, Cleve- 
land, 1940. 


issue of 








AN 18 TON CAPACITY POSITIONER 
ROTATES 360°—TILTS 90° from HORIZONTAL 
TABLE DIAMETER 13° 11" 


Manufactured by 


MISSISSIPPI VALLEY 
STRUCTURAL STEEL CO. 


MELROSE PARK, ILL. 


Machinery & Welder Corporation, Sales Agents 
CHICAGO—ST. LOUIS—MILWAUKEE—MOLINE 
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Ampco Bulletins 

Ampco Metal, Inc., Milwaukes 
distributing two new bulletins cove 
“Ampco Metal in Aircraft” and “Am, 
Metal in Acid Resistant Service.” Ths 
are letterhead size, six pages, and 
illustrated. 

“Ampco Metal in Aircraft” dis: 
the growing use of aluminum bronze 
the aviation industry, contains a diag 
of a typical plane indicating the nun 
ous parts made of Ampco Metal, 
gives a comprehensive table of airc: 
specifications met by Ampco-ma 
bronzes. 

“Ampco Metal in Acid Resistant Ser 
vice” describes the ability of Amp 
Metal to resist acid and corrosion, a 
shows the importance of Ampco-ma 
bronzes in this field. The bulleti: 
well-illustrated with views of parts 
in acid-resistant service. 

Copies of the new bulletins will 
sent on request to those interested 
these services. 


» ¢ 


Welder Bulletin 

Flexarc a-c welders for every typ: 
welding job ranging from light gaus 
sheet to sustained, heavy duty industr 


fabrication are described in a new & 
page bulletin announced by Westing 
house Electric and Manufacturing | 
Current ranges of these welders ar 


from 20 to 625 amperes. 

Improvements in a-c welder constr 
tion are discussed with a note on n 
type electrodes. Hints on the selectior 
of a-c welding equipment include d: 
scriptions and ratings of the units. TI 


bulletin is well illustrated to make ex 
planations of the welder parts easy 
follow. 

A copy of bulletin B-2285 may 


secured from department 7-N-20, West 


inghouse Electric and Manufacturins 
Company, East Pittsburgh, Penns 
vania, 


>» ¢ 


Welding Cost Booklet 

Cost of arc welding electrodes can 
now be estimated rapidly for welding 
any type of joint on any thickness witl 
either bare or coated electrodes by the 
use of the new Airco “Electrode Con- 
sumption Calculator.” Recently pul 
lished by Air Reduction Sales Co., thi 
booklet tells how many pour 
trodes are required per linear foot 
weld. The calculator includes consump 
tion figures for both bare and shielded 
arc electrodes on all metal thicknesses 


ds of ele 


commonly employed in making fillet 
welds, square groove butt joints, “V’ 
and “U” groove butt joints, bevel 


grooves and “J” grooves. The amount 
of steel deposited per linear foot of wel 

is also shown. As a further aid on other 
joints not shown, the 
used in these calculations are 


formula 
included 

Copies of the new Airco “Electrode 
Consumption Calculator” can be ol 
tained by writing to Air Reduction, 60 
East 42nd Street, New York, N. Y 


basic 
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Welding School Booklet 

A new pictorial booklet “You And 
Your Job In Arc Welding” has just 
been published by the Hobart Trade 
School, Inc., Troy, Ohio. The functions 
and courses of study pursued at the 
school are explained in this 12 page 
publication which may be obtained free 

charge by writing the Registrar of 


tne school. 


> ¢ 


Motor Generator Bulletin 


Motor Generator Corp. Troy, Ohio 
has just published a pamphlet describ- 
ing their latest models of motor gen- 
erator electroplating sets, and 
anodizing sets. Copies of the publica- 
tion may be obtained free of charge by 
writing the company. 


sets, 


> ¢ 


Seam Welder Bulletin 

Roller Seam Welders is the title of 
a bulletin recently released by the 
Taylor-Winfield Corp., Warren, Ohio. 
[his bulletin lists and describes stan- 
dard line of Taylor-Winfield Seam 
Welders, as well as giving certain 
worthwhile information on Seam 


Welders. 
> < 


Resistance Welding Bulletin 

Bulletin No. 5 of the Resistance Weld- 
er Manufacturer's Assn. is entitled 
“Resistance Flash Welding of Strip in 
Steel Mills.” This is a 12-page reprint 
of a paper by J. H. Cooper, which was 
presented at the 2lst Annual A.W.S. 
Meeting in Cleveland. 


a\ < 


Instruments Bulletin - 


Miniature a-c and d-c voltmeters and 
ammeters in the two’ inch classification 
tor general use are described in a new 
12-page bulletin announced by Westing- 
house Electric and Manufacturing Co. 

Typical instruments are illustrated 
and cutaway views show construction 
details. A complete tabulation lists rat- 
ings, scale divisions, style numbers and 
list prices. 

A copy of catalog section 43-330 may 
be secured from department 7-N-20, 
Westinghouse Electric and Manufactur- 
ing Co., East Pittsburgh, Pa. 


>» ¢ 


Alloy Bronze Catalog 

Ampco Metal, Inc., Milwaukee, Wis., 
have issued a catalog describing their 
Ampcoloy series of bronzes. This new 
book contains descriptions of the alloys 
and a comprehensive table of physical 
properties and range of.chemical com- 
positions. 

Among the Ampcoloy series are alloys 
of aluminum bronze, manganese bronze, 
beryllium-copper, high-conductivity, and 
high-lead alloys. Many government 
specifications for Federal, Air Corps, 
and Navy use are listed. 


Electrode Bulletin 

The General Electric Co., Schenec- 
tady, N. Y., has issued a 2 page bulletin 
which gives complete information on the 
G-E Type W-83 electrode for the weld- 


ing of cast iron. This publication is 
known as bulletin GEA-3493. 
a 


Welding Handbook 

A revised twenty page handbook of 
welding electrodes and accessories has 
been issued by the Hobart Brothers Co. 
Copies of this publication may be ob- 
tained by requesting from Hobart Bros. 
Co., Box EW-79, Troy, Ohio. 


Aluminum Bronze Bulletins 
Ampco Metal, Inc., Milwaukee, Wis., 
has published two new bulletins. 
“Ampco Metal in Gears” discusses the 
use of Ampco Metal in gear applications. 
The bulletin shows case histories, con- 
tains a chart showing physical proper- 
ties of grades of Ampco best-suited for 
gear service, and lists typical users. 
“Ampco Metal in Heavy Machinery” 
emphasizes the use of Ampco Metal in 
this field, where shock, impact, and 
severe wear must be overcome by a 


wise selection of material. A diagram 
shows the application of Ampco Metal 
in typical road building equipment. 

Copies of these 6-page bulletins will 
be sent to interested engineers. 





LARGE steel warehouse, Brown- 
Wales Co., Boston, was busy rushing 

out defense orders, when a casting of a 
vital 4-ton plate shear suddenly let go. 
Many shipments were held up by the frac- 
ture—two feet across one leg and eight- 
een inches up the bed plate. It was out of 
the question to wait for a new casting. 
A difficult situation to be sure, but the 
Industrial Welding Company of South 
Boston, Mass., saved the day by welding 
the fracture with Tobin Bronze. Using 
126 pounds of Tobin Bronze Rod, 1500 
feet of oxygen and 800 feet of acetylene, 
they repaired the shear in twenty-four 


rHE 
In Canada: Ana 


AMERICAN I 


3RASS COMPANY, Gen 
n Brass Ltd., New Toronte 





hours —six hours for preparation and 
eighteen hours of actual welding time. 
Should you ever be faced with a similar 
emergency, bear this story in mind, It is 
typical of how Tobin Bronze welding has 
salvaged. countless pieces of expensive 
equipment, seemingly damaged beyond 
repair. And remember, too, not only does 
Tobin Bronze make strong, sound welds, 
but because of its low melting point, its 
use effects large savings in pre-heating 
time and fuel consumption. The trade- 
mark “‘ Tobin Bronze Reg. U.S. Pat. Off.” 
is stamped on every Tobin Rod. Look 


for it and be sure you get the genuine 
41138 


Ont 
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Civilian Defense 

The U. S. Office of Civilian Defense, 
Washington, D. C., recently released a 
36 page pamphlet entitled “A Civilian 
Defense Volunteer Office.” The purpose 
of this publication is to point out the 
purpose of civilian defense volunteer 
offices, how to set them up and organize 
them for efficient operation as well as 
telling what is the functions of the office. 

“Civilian Protection” is the title of 
another booklet recently issued by the 
Office of Civilian Defense. This pub- 
lication tells the duties of various groups 
assigned to defense service, as well as 
illustrating the arm insignias to be worn 
by those who volunteer for service in 
civilian defense groups. 


>» ¢ 


Press Bulletin 


Steelweld Machinery Div. has issued 
a 4 page catalog on Steelweld Bending 


Presses which describes construction 
details, gives sizes and dimensions. 
There are also drawings illustrating 


many of the bends which can be made 
by these presses. 

A section is also devoted to the Steel- 
weld bulldozers which are built for 
heavy work such as experienced in forge 
shops where tremendous power is neces- 
sary. Information on the Steelweld 


presses may be obtained from the Cleve- 
land Crane & 
liffe, Ohio. 


Engineering Co., Wick- 


Hard-Facing Bulletin 

“Amsco Welding Products” is the 
title of a 12 page bulletin recently re- 
leased by the American Manganese 
Steel Div., Chicago Heights, Ill. In this 
bulletin there is pointed out the many 
ways in which Amsco welded metals 
are being used to reduce wear and con- 
sequently reduce maintenance costs of 
equipment in many industries. 

Two pages of the bulletin are devoted 
to hard-facing applications of the elec- 
tric arc and acetylene methods in vari- 
ous industries making recommendations 
as to the correct hard-facing material 
to use on a particular item of equip- 
ment. 

>» « 


Wire Rope Safety Booklet 


The Hazard Wire Rope Division of 
the American Chain & Cable Company, 
Inc., has recently issued a 24 page book- 
let on the safe use of wire rope. Not 
only does this new booklet give tables of 
breaking strengths for all commonly 
used rope constructions, together with 
safety factors for the principal rope ap- 
plications, but it offers constructive in- 
formation on the effects of acceleration, 
the various constructions and grades of 
wire rope, and suggestions for the cor- 
rection of operating factors affecting 
safety such as abrasion, bending fatigue, 
reverse bends, kinking, spooling, crush- 
ing and corrosion. 





Diesel Application Booklet fa 


What Users Say About “Caterpillar” x 
Diesel Power, a new booklet publishe 
by Caterpillar Tractor Co., Peoria, | 
nois, has unusual value and interest 

Problems solved by application 
Diesel power are discussed, and inst 
lations portrayed. The book deals wi 
irrigation, mining, cotton ginning, p¢ 
ering sawmills, milling flour, light 
construction jobs, drilling, feed milli: 
lumber finishing, poultry hatchery, c 
struction equipment, ice and refriger 
tion, Marine Engine, heavy-duty ha 
ing, sand, gravel and crushed 
shovel, creamery, oil pumping, hammer 
mill, machine shop and locomotive 

In requesting copies of this book! 
ask for Form 6636. 


Recent Patents 


Electrode and Holder | 
2,254,696. Ralph A. Gilbert, Pittsfield | 
Mass., assigned to General Electric Co., 
of New York. Filed June 18, 1940. | 
sued Sept. 2, 1941. In certain manufa 
turing operations, it is frequently neces 
sary in order to obtain a desired ; 
sembly to attach to a supporting met 
ber by resistance spot welding a plural 
ity of parts of different shape. Sinc« 
each part to be welded may require a1 
electrode having a work engaging sur 
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At the National Metal Show 
Philadelphia, Pa., Oct. 20-25, 1941 
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Let us give you helpful suggestions on how to: 

@ SAVE up to 50%, of welding costs. 

@ INCREASE welding production up to 
50%. 

@ PRODUCE better stronger welds. 

@ REDUCE accident hazards and crane ser- 

vice. 


If you can't attend the show we'll be glad to send you 
literature and complete information on these and other 
sizes. 


Industrial Division 


CONCRETE MACHINERY COMPANY 


DUNELLEN 


BOOTH B-17 
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face portion conforming in configuration 
to the shape of the work part welded 
thereby, it has been the practice to use 
either a number of separate welding ma- 
chines; or one machine has been used 
for a number of similar parts. It has 
also been proposed to change welding 
electrodes between the welding opera- 
tions. The patent describes a quick- 
change electrode connected by a plug 
and socket joint to a support. The joint 
is yielding in one direction under the 
influence of the welding pressure and is 
separable in the opposite direction. A 
braid-wire inserted between the holder 
and the electrodes serves to transmit 
current to the electrode. 


» ¢ 


Welding Timer 
2,253,370. Otto Eisenschmid, Berlin, 
Germany, assigned to Westinghouse 
Electric & Mfg. Co., Pittsburgh, Pa. 
Filed Dec. 17, 1938. Issued “Aug. 19, 
1941. A short-time circuit breaker use- 
ful for resistance spot welding is de- 
scribed. Imperfect spot welds are stated 
to be caused by an excess of current. 
Control of potential improves the welds. 


>» «€ 


Portable Welder 
2,253,403. Emil F. Steinert, Sharon, Pa., 
assigned to Westinghouse Electric & 
Mfg. Co., Pittsburgh, Pa. Filed Feb. 4, 
1939. Issued Aug. 19, 1941. An alternat- 
ing current arc welding 
reactor power unit is mounted on a 
wheeled base member. There is also a 
partitioned housing having a lower ven- 
tilated compartment for enclosing the 
power unit and an upper compartment 
for the accommodation of the necessary 
welding accessories. 


transformer 


» ¢€ 


Welding Machine 


Preston M. Hall, Worcester, 
Filed June 8, 1940. Issued Aug. 
26, 1941. This invention relates to weld- 
ing machines of the type in which one 
of the electrodes is mounted for manual 
movement toward and from welding 
position. An improved support for the 
movable electrode and for supplying 
yielding pressure to that electrode is de- 
scribed. The manual operation is car- 
ried out with a foot lever pivoted so as 
to move a sliding stand for the movable 
electrode. 


2,253,702. 
Mass. 


» 4 


Welding Thin Strips 
2,253,709. Lorenz Iversen, Pittsburgh, 
’a., assigned to Mesta Machine Co., 
Pittsburgh, Pa. Filed April 29, 1940. Is- 
sued Aug. 26, 1941. The method of flash 
welding long, thin, flat pieces of metal 
which comprises disposing the ends of 
the pieces in non-parallel relation while 
maintaining the axes of the pieces alined 
and their sides parallel for a great por- 
tion of their length at least, abutting the 
ends at one side of the pieces and pass- 
ing electric current between the ends 
while maintaining the alinement of the 
pieces and the parallelism of their sides 
for a great portion of their length. Then 


the push-up of the pieces is controlled 
as the ends are heated to welding tem- 
perature so as progressively to produce a 
line flash-weld between the ends, and so 
that when the weld is completed, the 
sides of the connected pieces will be 
substantially parallel. 


> ¢ 


Welding Rod 
2,253,812. Robert M. Rooke, Jersey 
City, N. J., and Frederick C. Saacke, 
Astoria, N. Y., assigned to Air Reduc- 
tion Co., of New York. Filed Feb. 6, 
1940. Issued Aug. 26, 1941. For the 
oxy-acetylene welding of carbon-molyb- 
denum alloy steel a rod having the fol- 
lowing composition is used: An iron 


alloy containing carbon .02% to .30%, 
manganese .10% to 1.50%, silicon .05% 


to .40%, and molybdenum .20% to 
1.00%, and free of consequential 
amounts of chromium. Welds made 


with this rod show creep rates no higher 
than the base metal. This property is 
valuable in the welding of high pressure 
vessels or pipes. 

» « 


Welding Torch 
2,253,994. Clarence I. Barclift, Daytona 
Beach, Fla. Filed April 9, 1940. Issued 
Aug. 26, 1941. An electric welding torch 
which includes a handle with two con- 
ducting bars. One of the conducting 
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SIMPLEX Electrode Holders 
Practical—Economical—Light 


WEIGHT 15 OZ. EACH 


1/16" to 1/4°* ELECTRODES 


STYLE °*S"* 
(Soldered Connection) 


Jaws of heavy copper alloy of sufficient current capacity and 
strength to withstand duties of its class. Sturdy compression 
spring supported by heat resisting insulating seats. Current can 


not pass through spring. Insulating fibre handle permits firm 


balanced grip. STYLE "S" (Soldered connection) has rear end 
of fixed jaw cored to receive cable, insulating handle covers 
connection. STYLE "R" (removeable connection) carries cable 
to a point ahead of handle where it is firmly clamped to pre- 


vent heating. Unnecessary to divide or rearrange cable strands. 


Send for large, profusely- 
illustrated Catalog No. 20. 










Style ""R'’ 
(Removeable Connection) 


Distributors In All Principal Cities 


THE FIBRE-METAL PRODUCTS CO. 


CHESTER, PENNA. 








HAVE YOU SEEN? 
The Facts and. Figures? 
The Data Sheets ? 
The Welding Stony ? 


If you haven't, you haven't visited 


BOOTH H-53 


The Welding Engineer's Booth 


A visit may win you a Welding Encyclopedia, too! 
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bars is slidably mounted in the handle 
in parallel relation to the other bar. 
Each bar has an electrode gripping unit 
at its outer end. The movable bar is 
controlled by a thumb piece which actu- 
ates the bar through a bell-crank lever. 


> «¢ 


Welding Silicon Steel 
2,254,314. Eo Reed, Zanesville, Ohio, as- 
signed to The American Rolling Mill 
Co., Middletown, Ohio. Filed May 6, 
1939. Issued Sept. 2, 1941. In the prac- 
tice of this invention, sheet materials to 
be welded are placed on a table having 
guide means. With the sheet edge held 
against the guide means the end of each 


sheet is sheared by a mechanism includ- 
ing a magnetic hold down which clamps 
the end of the sheet under a force effec- 
tive over a desired area. All ends of the 
sheets to be joined are sheared under 
identical conditions of clamping area 
and pressure. This permits proper weld- 
ing even though the sheets are charac- 
terized by considerable waviness and 
lack of flatness. 


> « 


Roll Welding Electrode 


2,254,657. Lorenzo Kennon, Burbank, 
Calif., assigned to Lockheed Aircraft 
Corp., Burbank, Calif. Filed May 13, 
1940. Issued Sept. 2, 1941. A contact 





ARE YOU SAVING STEEL? 
DON’T SCRAP WORN EQUIPMENT 


Repair with 





(Reg. U. S. Pat. Office. U. S. Patents 1,876,738—1,947,167—1,021,945) 


Il to 13542.% Manganese Nickel Steel 


WELDING ELECTRODES 
Bare, Standard and Special Tite-Kote 


APPLICATOR BARS 
Round, Square, Flat, Special Shape 


Hot Rolled Plates. 


Cast Wedge Bars. 


Write for descriptive circulars and name of nearest distributor. 


STULZ-SICKLES CO. ,.de*.., 91. J. Railroad Avenue, NEWARK, N. J. 
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The patented 
cartridge hold- 
ing the spark 
metal locks ex- 
actly in correct 
osition, permitting 
instant replacement. 
Get acquainted with 
the many other supe- 
rior, exclusive features of 
Improved “Round File.” 
Circulars and prices on re- 
quest. 


SAFETY GAS LIGHTER CO. ( #8: ) 


The Improved “Round File” Gas Lighter 


Locking 
*“Slip-on”~ 


Renewal 


—an exclusive 
feature 


LYNN, MASS. 
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roll for electric resistance welding 1 
chines includes a ring member forn 
the contacting surface. The ring m 
ber is supported by a unit having 
peripheral passage for a cooling fi 
the passage being partly defined by 
ring. Forced circulation of cooling fi 
for supply and discharge is provided 
the peripheral passage. 


>» ¢ 


Welding Electrode 
2,250,645. Joseph W. Meadowcroft 
Chester Scull, Philadelphia, Pa. a 
signed to Edward G. Budd Mfg. Co., o! 
Pennsylvania. Filed July 27, 1938. I 
sued July 29, 1941. The patent point 
out that the customary practice of mal 
ing electrode tips has involved the fort 
ing of the tips by machining from hard 
ened cylindrical copper or copper allo 
stock. Since the tips are necessarily hol 
low for the circulation of cooling fluid 
considerable material must be cut 
drilled away and wasted by this method 
And, further, copper is liable to b: 
heated and annealed to some extent by 
the cutting, thereby producing a tip of 
insufficient hardness. The patent d 
scribes a method of making a tip by 
drawing flat stock through dies. The ir 
vention also hardens the contact 
which may be of the cold forged or ma 
chined type. The new tip has long wear- 
ing qualities, and is capable of having its 
head hardened by cold working while 
the tip is made. The method involves 
drawing from a flat disc of copper a 
head and sleeve portion in a plurality 
of stages, annealing the blank prior t 
the last drawing stage, and hammering 
the head portion axially thereafter to i: 
crease the hardness. 

> «€ 
Welding Rails 

2,250,869. George L. Jones, Garden City 

N. Y., and Charles B. Roede, Ridgefield 
N. J., assigned to Sperry Products, Inc., 
Brooklyn, N. Y. Filed Oct. 15, 1937 
Issued July 29, 1941. This invention re 

lates to a rail welding machine which is 
mobile and which is capable of travelling 
under its own tractive power and gener 
ating the power necessary for the weld 

ing operation. The machine is a trai! 
which provides everything that is neces- 
sary for the manufacture of welded rail 
in quantity at points nearest to the 
points where such rails will be laid in 
track, thus cutting down to a minimun 
the distances through which the rails 
must be shipped before being laid in 
track. An ordinary steam locomotive is 
employed for the combined tractiv: 
power and welding power generating 
units. A single continuous rail can be 
fed off the end of the welding train 
directly on to the ground either into 
track or adjacent the track where the 
rail is to be laid. Control of heat, grind- 
ing, shearing, and other essential opera 
tions, is disclosed. 


» « 


Multiple Circuit System 
2,254,882. John H. Blankenbuehler, 
Edgewood, Pa., assigned to Westing- 
house Electric & Mfg. Co., Pittsburgh, 


OctTosBer. 1941] 




















Pa. Filed Feb. 29, 1940. Issued Sept. 2, 
1941. An object of this invention is to 
connect a plurality of welding circuits to 
a single source of welding current and 
provide for maintaining substantially 
constant circuit conditions in at least 
one of the circuits when another of the 
circuits is energized or deenergized. 
Automatic control of the output condi- 
tions of a generator is also provided to 
maintain predetermined current condi- 
tions in the welding circuits. 

» « 


Are Welder 
2,255,141. Robert E. Weir, Chicago, IIl., 
assigned to Robert L. Kahn, Chicago, 
Ill. Filed Aug. 2, 1940. Issued Sept. 9, 
1941. A welder including a source of 
single phase alternating current, a full 
wave rectifier connected to the current 
source and having output terminals, and 
a condenser input filter section con- 
nected across the output terminals. The 
section has a condenser across the input. 
The system described is particularly 
suited for arcs of less than 200 amperes. 


» ¢ 


Use of Resins 
2,250,940. Erwin A. Zahn, Guilderland 
Center, and James R. Patterson, Scotia, 
N. Y., assigned to General Electric Co., 
of New York. Filed May 26, 1939. Is- 
sued July 29, 1941. Surfaces of parts to 
be welded are first coated with a heat 
hardenable synthetic resin-oil varnish 
composition containing as the synthetic 
resin component one or more resins se- 


lected from the class of phenolic resins 
and alkyd resins. The coated parts are 
then welded. 


> << 


Electrode Holder 

2,251,779. Philip Bourque, Detroit, 
Mich., assigned to Bordon Mfg. Co., 
Inc., Detroit, Mich. Filed May 6, 1940. 
Issued Aug. 5, 1941. The object of the 
invention is a holder which is simple in 
structure, economical of manufacture, 
durable, compact, light, non-rattling, 
highly efficient in use and one in which 
heating of the handle will be reduced 
to a minimum. The holder has a pair of 
jaw forming plates which are secured 
together at one of their ends and which 
are adapted to be sprung apart at their 
opposite ends for the reception of an 
electrode wire. These jaws are bowed 
intermediate their ends. The springing 
action is obtained by the use of a 
rocker bar between the jaws. This bar 
is actuated by the operator by means of 
a trigger on the handle of the electrode 
holder. 


» ¢ 


Are Welding System 


2,253,321. John H. Blankenbuehler, 
Edgewood, Pa., assigned to Westing- 
house Electric & Mfg. Co., of Pennsyl- 
vania. Filed June 24, 1938. Issued 
Aug. 19, 1941. A simple and effective 
manner for automatically feeding a fus- 
ible electrode in an automatic alternat- 
ing-current arc welding system is 
shown. Control of the value and direc- 


tion of potential applied to the arma- 
ture of a direct current electrode feed 
motor is provided so as to effect feed of 
the electrode in accordance with varia- 
tions in the alternating-current arc 
voltage and maintain the electrode in a 
predetermined operating relation with 
work upon which a welding operation is 
being performed. 


» «€ 


Automatic Welding Head 
2,253,366. John H. Deppeler, Wee- 
hawken, N. J., assigned to Metal & 
Thermit Corp., New York, N. Y. Filed 
Dec. 13, 1939. Issued Aug. 19, 1941. 
The welding head of this patent is used 
with flux-coated metal electrodes. The 
head includes at least one endless belt, a 
plurality of contact bars mounted on 
the belt provided at one end with cut- 
ting sections adapted to form spaced 
grooves in the coating of an electrode, 
thereby exposing the metal, and also 
provided with adjacent contact sections 
of such size and shape as to fit into the 
grooves in contact with the electrode 
metal. The belt is driven at a rate 
corresponding to the desired rate of 
feed of the electrode. Mechanism is 
shown for moving the contact bars 
longitudinally to force the cutting sec- 
tions into the electrode coating to form 
transverse grooves in the coating and to 
move the contact sections of the bars 
into the grooves to make contact. Cur- 
rent is supplied to the contact bars while 
in contact with the electrode. 





Coast Metal protective coating. 


WRITE TODAY 


Name of 





* 





Longer Life by Twenty Times 


Revolving Bell Packer Trowels protected against wear by Coast 
Metal No. 5 outlast those made of chilled cast iron, hardened tool 
steel, Swedish steel and other material formerly used; twenty to 
one. New Trowels are now cast of steel, undersize to allow for a 


For Descriptive Literature and the 
‘ Your 


“COATING WITH COAST” 


Revolving Bell 


in. the 


Coast Metal protected feeder paddles in the same plant are also 
saving time and money. Every Coast coated set eliminates five 
few installations of chilled cast iron paddles. 


Nearest Jobber. 
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Packer Trowel 


Cement Pipe Industry 


The Cement Pipe Industry is using hard facing to retard weer 
caused by abrasive aggregate consisting of 3%” crushed stone, 
sharp sand and cement. Retarding weak is important in all 
industries for the conservation of metals 4s One of the important 
factors in our National Defense Program. As your Defense against 
wear, Coast Metals have developed hard ‘facing materials to 
lengthen service life of wearing parts subjected to abrasion, 
erosion and impact, with or without high temperatures. 


There are |! types of Coast Metal Hard’ Facing Rods for easy 
application by the oxy-acetylene torch or the electric arc. They 
can be applied to any ferrous metal, including, alloy steels, 
manganese steel, cast or chilled irons. 





COAST METALS, Inc. 


1006 McKinley Ave. S. 
CANTON, OHIO 
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Eliminate DEFENSE Delays 


WITH 


IMPROVED “BULLDOG” 
ELECTRODE HOLDER! 














$29 F.O.B. MILWAUKEE 
EACH 











OVER 50,000 SOLD! 


HIGHEST QUALITY! 








SPECIAL BRONZE, HEAVY JAWS. 1 

INSULATED SPRING, FIBRE HANDLE. LOWEST PRICE! 

CLAMP TYPE CABLE CONNECTION. ORDER A SAMPLE NOW! 
250 Ampere Capacity! WRITE A. H. FRIESE, PRES. 


WELDING ENGINEERING CO. 


MILWAUKEE, WISCONSIN 
MANUFACTURERS — DISTRIBUTORS 
“OFFICES AND AGENTS ALL OVER THE UNITED STATES” 


ieee 


aw" 










ROM 60 per hour to 800 per hour— 
that’s the increase obtained by brazing the brass priming cups 
illustrated with Easy-Flo. 
This increase in production is exceptional but the most important 
point about it is that it shows what can done with Easy-Flo and a 
mass production set-up made to use fully all the advantages Easy- 
Flo offers. 


. . of 
Easy-Flo is becoming a center around gor teat ge ot 
which more and more production jobs ng CP “Find in diam” 


revolve because it is the fastest act- Thee wire ® 
ing of all brazing alloys and because it V3 

has the lewest working tempera- 

ture of any alloy capable of making high strength joints. Further- 
more, Easy-Flo is available in sheet, strip and wire which are readily 
converted into rings, washers and other forms for preplacement 
which is often the key to economy on large quantity work. 


GET ALL THE FACTS— Try this efficient alloy in your plant. You can use 


it on ferrous, non-ferrous or dissimilar metals. We'll be glad to cooperate. Write today 
for bulletin MP-12. Let us know if you want a field engineer to call. 


STEEL SALEs 




















102 THE WELDING ENGINEER—OCcTOBER, 1941 





f 
i 
' 























MORE THAN A 


HANDSHAKE: ; 


P.... of stainless electrodes will find a hearty welcome at the 
Arcos exhibit— Booth No. 12 at the Metal Show in Philadelphia. 
Stop in and talk with men competent to discuss both the technical 
and practical problems of welding with stainless electrodes. These 
men of Arcos will be in attendance: 


R. D. THOMAS, President BERT ROSS, Sales 
HAROLD EWERTZ, Sales Manager ED SHOOK, Sales q 
BILL OSTROM, Sales TOM NELSON, Sales acos CORPORATION 


DAVE THOMAS, Metallurgical Engineer 401 W. Broad St, Phila, Pa 






See 


P inde 





“QUALITY WELD METAL EASILY DEPOSITED” 


Distributors Warehouse Stocks in the Following Cities: 


ae ee J. M. Tull Metal & Supply Co. _..,.. . . eee Slip-Not Belting Corp. 
A re es Verne Root, Neal & Co. LOS ANGELES, CALIF. . . . . Ducommun Metals & Supply Co. 
eppemiweeas . . «ws ee Hart Industrial Supply Co. MILWAUKEE, WIS. ....... Machinery & Welder Corp. 
BOSTON, MASS. (Belmont) . . H. Boker & Co., Inc.; W. E. Fluke MOUNME, HL. -- - - sss Machinery & Welder Corp. 
- “ STE Tos: 6s 0 + oe ec ee H. Boker & Co., Inc. 

GCeeee, MR. kk ttt ts Machinery & Welder Corp. 
a OKLAHOMA CITY,OKLA. . . . . Hart Industrial Supply Co. 

| es ee Williams & Co., Inc. 
es .. 9 — Vie Hart Industrial Supply Co. 

ny ...» 4 « =) & oe «& « Williams & Co., Inc. 
iti I kk ee . Williams & Co., Inc. 

Cy.) 5.55 os @ «<6 8 0 6 Williams & Co., Inc. 
= PORTLAND, OREGON ....... . industetal Specialties Co. 
DETROIT, MICHIGAN ....... C. E. Phillips & Co., Inc. Ms sg a vicar Welding Supply Co. 
_.. aaa ae Boyd Welding Co. SAN FRANCISCO, CALIF. . . Ducommun Metals & Supply Co. 
ee ee ee Wayne Welding Supply Co., Inc. DE -« s «°5 6 « s-6" 6 eee H. A. Cheever Co. 
HONOLULU, HAWAII... . . Hawaiian Gas Products, Ltd. IM: « 6 66 «= 6 « Machinery & Welder Corp. 
HOUSTON, TEXAS . .... . Champion Rivet Co. of Texas CT: . «ca hss 5 5 ae Welding Supply Co. 


KANSAS CITY,MO.. .... . Welders Supply & Repair Co. TOLEDO, OHIO—«w—‘“‘“<«i‘(<UC;C;tC;fC Ce . Williams & Co., Inc. 
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5 Ne X Precision — 


Principal Made 
p | Easy 
| Zohucs : Replacement 


Insist on 


DURO HOLDERS 


Efficient - Cool - Perfectly Balanced - Light — 





CHURCHWARD ENGINEERING COMPANY NEw HAVEN, 4 





